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PREFACE 
For generations construction has been one of the promi-
nent fields of human activity. To protect himself and his 
dependents from the weather, man has erected shelters. His 
conflicts with other tribes and with other races developed 
walled cities, fortresses, and forts. His desire to trade 
and later to travel developed ships, docks, and harbor im-
provements. The demands of business and the love of luxury 
have added other items to the long list of man-made structures. 
Would it not seem likely, that in so old a line of 
activity the art ot management must be well developed and the 
practices of management long since reduced to accepted 
standards? Perhaps this ought to be the case but one can 
hardly agree that it is. Nor is the reason difficult to find. 
The construction of antiquity was the product of hand labor. 
Even within recent years little else was involv~d. As a 
result, the management of construction was the management 
of human labor. But within the last thirty years construction 
has become highly mechanized. Human labor is still required, 
but the greater part of the work now involved is performed 
by mechanical devices in the operation of which power in 
some form replaces human effort. On this account it is no 
longer possible for management to obtain results merely by 
keeping men at work. I~ must use much skill in so arranging 
work that both men and machines will be effectively utilized. 
Add to this situation the fact that supplying the materials 
i 
of construction is today a well developed business and the 
closely related fact that the transportation of commodities 
enters into practically all construction activities, it is 
not then difficult to appreciate the complexities of modern 
construction management. It is because of these complexities 
and management's attempt to cope with them through the use of 
controls that this report has been prepared. 
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SECTION I 
INTRODUCTION 
It is customary to think of manufacturing as the business 
of making things, but in a broader sense manufacturing in-
volves the use of labor and equipment in the conversion of a 
raw or a partially completed product into one more nearly 
complete - in many instances into its final form. The ob-
jective is profit. But, if there is to be any profit, the 
manufactured product must be worth more than the cost or the 
materials used in its creation, plus the cost of the labor 
and the power expended, and the value of the equipment worn 
out. Usually the value of the product is pretty well es-
tablished by competitive conditions. Therefore, it may be 
said that the producers must secure their profit by keeping 
the cost of labor, power and equipment below the difference 
between the cost of raw materials and the market value of the 
finished product. 
While the origin of profit may be thus briefly outlined, 
the matter cannot properly be dropped here, for the fact that 
equipment is required implies an investment. Then because the 
materials which are to be used must be stocked, and because 
the product cannot be marketed the instant it is made and will 
not be paid for until some time after it is marketed, working 
capital is required. Moreover, the fact that the product has 
value implies some means of disposing of it in order to 
1 
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realize this value. Finally, because these matters do not 
occur automatically, but rather as the result of much di-
rectional effort, controlling them - management - must be 
considered. 
One of management's responsibilities is to develop a 
spread between production cost and selling price. But it is 
almost equally necessary that expenses, other than for pro-
duction, be kept at as low a level as is consistent with the 
production of the present volume of business and its increase 
at whatever rate circumstances seem to warrant. In other 
words, management must produce at the lowest possible figure 
and operate other phases of the business - those phases which 
generate expense - on a basis which over a period of years 
will leave the largest sum as net profit. 
Construction work involves the same general considerations 
that govern in the manufacturing field, there being no di-
vergence at all in principle, though there is a good deal of 
variation in the details of practice. On the production side, 
materials, labor and power are required, and equipment is worn 
out in producing the finished work. The lowest production 
cost it is possible to obtain is as essential here as it is 
in a manufacturing enterprise, and its relation to the 
structure is about the same. The price at which work can be 
sold (at which work can be bid in) is not as obviously 
governed by well-established prices as it is in some lines 
of manufacturing, but the effect of such price standards as 
3 
are developed is not very different, for they tend rather 
sharply to limit the price which can be had for work of any 
sort and so to make the prospect of profit depend on keeping 
the cost of production as low as possible. 
On the expense side the principles which are involved 
in managing construction work are the same as those which 
are involved in managing a manufacturing enterprise. However, 
the conditions which surround construction work are such that 
many of the purely expense items found in manufacturing are 
practically unknown in the construction field and vice versa. 
Thus, adverse weather generally is the cause of heavy expense 
to contractors, but seldom a factor of importance on the ex-
pense side of factory operation. On the other hand, adver-
tising and selling are heavy items of expense in many manu-
facturing enterprises, but they generate relatively little 
expense in the construction field where much the greater 
part of the work offered is let on the basis of competitive 
bids. 
In the construction field it is ~uite as necessary that 
business be secured as it is in any other line of activity. 
Obviously without business there is no prospect of profit. 
But the practices which have grown up in the construction 
field generate a wholly different approach to the problem of 
securing business. If construction work is to be done, its 
nature and the quality of the materials and workmanship 
which are desired are described in writing in what are 
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known as "plans and specifications," and those familiar with 
work of this sort are asked to submit a price on it, the 
work to be done in compliance with these plans and specifi-
cations. After prices are received the award usually is 
made to the firm or the individual offering to perform the 
work at the lowest price, though where work for an individual, 
a firm or a corporation is involved, other considerations 
than price sometimes dictate. By law, public work is let to 
the lowest responsible bidder. The courts generally hold 
that this means that work must be let to the lowest bidder, 
whose financial responsibility and whose reputation for skill 
and integrity warrant a conclusion that he is a responsible 
bidder. 
It should be noted that mere possession of good equip-
ment, a proper working force, and adequate finances does not 
insure proper accomplishment. The very fact that two con-
tractors who are similarly equipped and are handling the same 
sort of work under similar conditions with about the same 
number of men, obtain widely different results, both as to 
quality and as to cost, indicates that mere possession of 
the aforementioned matters is not enough. The plain truth 
is that proper accomplishment is the result of good manage-
ment. Management is a directive force. If the directive 
force is properly applied, the results are good. If it is 
improperly applied, the results are poor. There may be as 
much force in one case as in the other. The difference in 
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the result is obtained flows from differences in the appli-
cation of the force and, as a general rule, these differences 
in the application of managerial force are due to differences 
in the ability, training, and experience of the men who hold 
managerial positions. 
It may also be added that the correct direction of 
construction work in common with the correct direction of 
other lines of human activity requires much exact information. 
This implies the use of such devices as records, cost 
analyses, etc., of which more will be said in subsequent 
sections. Management is largely a matter of correct thinking 
and correct planning based on correct information. But it 
is also a matter of vigorous execution of these plans. A 
well designed system of records and reports will supply much 
of the information needed in preparing the plans under which 
work is to be executed or by which defects in execution are 
to be corrected, but it will not prepare the plans nor will 
it enforce their execution. No reports, no matter how well 
presented they may be, will correct an overrun, or a faulty 
condition in organization or an unsound business practice. 
Definite forcible managerial action is required and without 
it plans fail and the value of records and analysis is largely 
lost. In short, these things are one of the tools with which 
management works. Under no circumstances are they to be 
given a higher rating. On the other hand, as a good workman 
demands good tools, so a good manager requires good records 
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and reports, for experience soon teaches him that poor records 
are a more dangerous basis on which to plan his operations 
that on no records at all. 
Briefly summarizing the situation presented above, a 
situation which subsequent sections will amplify, management 
begins with the procurement of busines~ and finances, and ex-
tends over the preparation of plans for the correct execution 
of all work; it likewise sees to it that these plans are 
correctly carried out by exercising close control over each 
and every operation. No one of these phases should be 
stressed as of greater importance than any other. Rather 
they should be viewed as each a phase of a balanced situation 
which will surely be distorted if special emphasis is given 
to one phase or if attention is diverted from another. Profit 
seldom is the result of accident or of luck. Correct 
thinking in the analysis of the conditions to be met and 
proper plans both as to what shall be done and how to do it, 
are required. Finally, it is hoped that this report will 
bring to light most of the existing problems of a contractor 
in the construction industry and how he, through a management 
approach, may improve his controls. 
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SECTION Il 
PROBLEMS QE SECURING BUSINESS 
In the construction field, as in every other commercial 
activity, to secure business is a foremost responsibility of 
management. It is seldom the good fortune of any individual 
or of any organization to have much unsolicited business 
offered and it is ever rarer to find that the volume of 
business which presents itself is satisfactorily large. So, 
as a rule of wide applicability, those who desire business 
must find it and then secure it. Sometimes they must go 
farther than this and develop it. In such cases the de-
velopment work may be rather simple as it is in the case of 
the local contractor who persuades his neighbor that this is 
the right time to build a new sidewalk or driveway, or it may 
involve the preparation of plans and specifications and even 
assistance in financing, as it may when a construction firm 
promotes a new dam or an office building. But whatever the 
course followed and wherever the business is had, by one 
method or another, it must be actively sought. 
1. METHODS USED. - Taking the construction field as a 
whole, much the larger part of the work offered is awarded 
on the basis of competitive bidding. Competitive bidding. 
may be open to all who desire to participate, or it may be 
open only to those asked to participate. Where public work 
is involved the lettings are open to all bidders who are 
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deemed responsible. Under this method of prequalifying, 
those desiring to offer bids must first present reliable 
information as to their financial ability to handle the work, 
the adequacy of their equipment, their experience, eto. In 
oases where any of these are unsatisfactory, permission to 
bid is withheld. As a rule, private work is open only to 
those who are asked to bid or are able to secure permission 
to bid. 
Beside the work which is let on the basis of competitive 
bidding, there is quite a volume of work which is given to 
contractors of known reputation for integrity and abil~ty 
without formal competitive bidding. Some of this work in-
volves the informal submission of prices which amounts to 
bids, but a considerable amount is let without competitive 
submissions of any sort. Where this is the case the price 
may be fixed, or it may involve some one of the other forms 
of agreement as actual cost plus a fee or actual cost plus 
a percentage. In those oases where the demand that the work 
shall be done is created by the organization seeking to per-
form it, bids usually are required if a municipality or a 
county is involved, but if private interests are involved, 
the work is likely to be let to the individual or the organ-
ization responsible for initiating the development work. 
2. PRICE THE BASIC CONSIDERATION. - As the greater 
part of all construction work is let on the basis of com-
petitive bidding, either open or private, it naturally 
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follows that competition is largely limited to the matter 
of price. This is possible because the thing desired is 
described in some detail in the plans and specifications 
which, as a matter of general practice, are prepared before 
bids are requested. These plans and specifications also 
describe the materials which are to be used and the quality 
of the workmanship which is desired. Where public works are 
involved the specifications are in great detail and define 
even minor aspects of the work with care and exactitude. 
Private work of importance may be covered by specifications 
which are about as voluminous and exact as those used to 
describe the details of materials, methods, tests, etc., 
which will be required on a public works project, but as to 
the less important construction work done for individuals, 
firms and corporations, both the plans and the specifications 
are apt to be less exact. However, taking the fiel~ as a 
whole, the underlying theory is that the owner has made an 
exact and a reasonably complete statement of what he desires 
built and the bids entered are offers to construct just this 
thing for a named consideration. As the owner has described 
the exact thing desired, how it shall be built, what materials 
shall be used in its construction, the quality of the workman-
ship, etc., after the bids are received, there is no very 
sound basis on which to rest any inquiry'as to whether one 
bidder is prepared to do better work than another, to furnish 
better materials, or otherwise to furnish something more than 
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was asked. The thing desired has been specified and prices 
are asked only on this thing. On the other hand, it is 
reasonable to inquire in detail as to whether a particular 
bidder, usually the low bidder, is financially able to per-
form the work, is properly equipped and has enough experience 
to warrant a conclusion that he can be expected to execute 
the work in a satisfactory manner. Where the prequalification 
of bidders is required this examination precedes the receipt 
of bids. This is of advantage in that it excludes ir-
responsible bidders and so avoids the necessity of con• 
sidering bids which, because those who enter them are not in 
all respects qualified to exe.cute the work in entire harmony 
with the plans and specifications, are offers to deliver 
something less than the plans and specifications require. 
To put these matters in a little different way, both 
from the theoretical standpoint and from the practical stand-
' . 
point, it is proper to consider the qualifications of bidders 
with considerable care. The owner has an unquestionable right 
to every assurance that those bidding are financially able to 
deliver the thing he wishes constructed and that they have 
had such experience as may be required in order to warrant a 
presumption that the requirements which have been named are 
understood and will be met. On the other hand, the matter 
of responsibility having been settled, it is unfair to 
responsible qualified bidders to consider anything but the 
price in making the award. The thing desired has been named 
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and described as have the details of its construction and the 
quality of the workmanship. To accept a bid on the represen-
tation that materials ~f special quality or extra quality 
workmanship or extra sklll in some particular field will be 
provided is to base the award on terms not presented for the 
consideration of all bidders. This is unfair to those who 
have based their offers on exact compliance with the terms 
originally set up~ Contractors' organizations naturally 
oppose awarding contracts on any other terms than those 
specifically named in the call for bids, and it would appear 
that this opposition is founded on sound reasoning. 
In efforts to secure business under the prevailing 
system of competitive bidding, the fact that the price is the 
controlling consideration is only one of the matters to be 
taken into consideration. Engineering literature is filled 
with references to the theory that bids should be based on 
carefully prepared estimates of cost to which a reasonable 
margin of profit has been added. This theory implies that 
all construction work is done on a sellers' market - that is, 
on a market in which the seller controls the price. The 
facts do not support such a view of conditions in the con-
struction field. There have been times within recent years 
when more business was offered than the developed construction 
facilities could handle expeditiously and while this condi-
tion prevailed it was possible for contractors to prepare 
estimates of cost, add a reasonable or even a liberal profit 
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and bid with good prospect of securing a satisfactory amount 
ot work. But over a period of years there usually is a 
larger portion of the time during which competition is too 
keen to permit proceeding in this fashion. This naturally 
raises a question as to whether it ever is sound policy to 
bid on the basis of a prepared estimate of cost plus an 
allowance for profit. My personal feelings on this matter 
is that it is by no means a sound policy. The basis of my 
conclusion is that this sort of bidding always is open to 
question on the fact that in a sellers' market, bidding 
estimated cost plus a profit tends to produce bids which in-
volve less profit than may easily be had, while in a buyers' 
market it tends to produce bids which are so high that an 
inadequate amount of business is secured. 
3. MARKET PRICES. - Another system of bidding, and this 
is the system which, in actual practice, is followed by most 
contractors, is based on the fact that if a large amount of 
any commodity is produced or if a large volume of any sort 
of work is being handled in any region, the prices of such 
commodities and the prices on such work show a marked 
tendency to reach rather a fixed figure. Where commodities 
are involved, this figure is known as the market price. 
There is, for instance, a market price on steel or cement or 
stone - commodities with which both engineers and contractors 
are quite familiar. The market prices on these commodities 
are set by the general relationship between supply and 
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demand. Moreover, these prices take no account of the ef-
ficiency with which individual sellers are able to produce. 
During periods when the desire to buy approaches the capacity 
for production, market prices rise to a point where even an 
inefficient producer can make a profit. When the prod~ctive 
capacity exceeds the demand for the product, market prices 
tend to fall and occasionally they fall so low that even the 
most efficient producers make little or nothing. 
There is nothing peculiar or unusual about this. It is 
a matter to be observed on every hand in every well-established 
line of business. It merely reflects the operation of one of 
the best known and most universally recognized economic laws. 
But the result, so far as any particular organization is 
concerned - and this applies whether the organization is 
making cement or digging sand or laying concrete roads - is 
to force it to accept the current price when its product is 
marketed, or to go without business. There is, speaking of 
business generally, no such thing as selling for cost plus a 
pre-determined profit. An individual producer must sell at 
what others are willing to accept for the same thing or he 
can make no sales. 
In the construction field it is not customary to refer 
to the transactions under which work is obtained as sales but, 
regardless of customary terminology, that is what they really 
are. A county desires 150,000 square yards of concrete pave-
ment laid on a certain road. The contractor who secures 
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this business has sold the county 150,000 square yards of 
concrete pavement which he must then manufacture and the 
transaction differs in no essential way from that which takes 
place when a textile mill sells 150,000 yards of sheeting to 
a department store, while the cotton of which it will be made 
is still green in the field. In both cases the seller 
charged all that he thought he could obtain for his product 
and determined this on the basis of what others were able to 
obtain at that time for a similar product. This is business 
as it is conducted every day - a perfectly normal and a 
perfectly proper condition as business is now organized - but 
one that cannot be overlooked by those seeking business in 
the construction field. But once this situation is recognized 
and the fact is accepted that prices on construction work, 
like prices in other business fields, are governed by what 
others will charge for doing the same work or for delivering 
the same profit, the futility of trying to secure new 
business on the basis of an estimate of cost, to which a 
good profit has been added, is apparent. When times are bad 
the result of such a practice can only be that no work will 
be had. When times are good the natural result is that less 
profit is accepted than could be obtained. Neither situation 
is desirable. There are few organizations for which every 
venture is profitable, so there are few organizations which 
can afford to forego any obtainable profit. 
4. FACTORS TO BE CONSIDERED IN BIDDING. - These comments 
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raise a question as to how bids should be prepared if they 
are to be based on the current market. This matter might, 
with some propriety, be dismissed with the brief statement 
that as to obtain business a contractor must be the low 
bidder, he must first find a job he would like to have and 
then carefully estimate what the low bid must be in order 
to secure the work, and then bid accordingly. However, 
because many contractors do make some effort to prepare 
estimates of cost before they enter bids, some amplification 
of this statement would seem to be desirable. 
Underlying successful bidding there are, in the last 
analysis, only a few basic rules. Of these, the first is 
that without regard to the cost at which he has been pro-
ducing, to obtain business a contractor must sell his product 
(bid in the work he desires to obtain) at a price not above 
what others are willing to accept. The next of these rules 
is that tor every commodity produced in any considerable 
quantity, and for any sort of work done in considerable 
amounts, a market price is developed at which this commodity 
will be delivered or this work performed under standard 
conditions. The third rule is that when there is more buying 
demand than organized production capacity, prices tend to 
rise and when there is more organized productive capacity 
than buying demand, prices tend to fall. It should be noted 
that in none of these basic rules does the cost or production 
or profit appear as a controlling factor and the truth of the 
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matter - cold and hard as that truth may sound - is that 
neither cost nor profit {so far as this applies to the indi-
vidual producer) is of more consequence as a factor in 
bidding than it is in these rules. In other words, the ob-
jective in bidding is to obtain the best price possible on 
the work to be done. In order even measurably to accomplish 
this end it is more essential to know what the prevailing 
price on work of any particular character is and whether the 
market is strong, steady or weak, than to know what production 
costs have been. Indeed hundreds of millions of dollars 
worth of work are let every year to men who never have kept 
adequate cost records, but who can obtain a new Job with 
astounding ease because, through years of experience, they 
have become astonishingly expert at "gauging the market." 
5. GAUGING THE MARKET. - It is the common practice of 
such contractors, and more or less of all contractors, care-
tully to study the price at which work is being let in the 
region in which they operate, and to keep rather careful 
records of low bid prices and the contractors who have entered 
them. From these records the prevailing market price is ob-
tained as well as the trend in prices and the characteristics 
of other bidders. With such facts as a basis, it is possible 
to make a close estimate of what the low bid on a specific 
project in a pending letting must be, if the work is to be 
secured, and it matters not whether it is structual steel at 
so much a pound or frame houses at so much a cubic foot or 
1? 
earthwork at so much a cubic yard, the practice followed is 
about the same in all cases and, in the very nature of the 
case, must be. To somewhat amplify this matter, take the 
case of concrete pavement on which, within a given region, 
records of bid prices show that the market is steady to a 
a little weak at about $2.?5 a square yard. A contractor 
who desires to bid on a pending project will know that this 
price applies to work done under average working conditions 
and, second, that under average working conditions it 
probably offers some profit to the more skillful contractors, 
for otherwise it would have to be modified or even the best 
contractors would be forced out of business. With these 
assumptions, correct at least tor the most part, in mind, 
preparing a bid will involve an estimate of how much the pre-
vailing market price must be shaved if the work is to be 
secured (the general trend of prices and the men likely to 
bid, being considered) and an estimate of how much special 
conditions will affect the nominal market price. An estimate 
of this kind, as applied to the ease in hand, would take into 
consideration at least such obvious factors as material costs, 
freight, wage scales, and hauling costs. In special eases 
other factors might also be considered. The examination of 
these factors would, for instance, show that in this case 
materials costs would be normal, freight about three cents 
per square yard above normal, the wage scale normal and 
hauling costs eight cents per square yard above normal, which 
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would then yield a tenative price of $2.86. In short, the 
price on this job, adjusted to the current market should be 
$2.86. But since the market is a little weak, the bidding on 
it is likely to be pretty keen. As a result it would, no 
doubt, appear wise to bid a couple of cents below the market. 
The final figure arrived at is, then, $2.84. This, in brief, 
is the way a very large part of all bids are prepared and in 
a highly competitive market, no other system oan work nearly 
as well. 
It may be remarked that these comments as to how bids 
are prepared suggest the reason so few contractors examine work 
before they bid on it. It appears to be a fact that the infor-
mation obtained in this way seldom influences, or can much 
influence the bids of those who really desire to secure the 
work. It will be quite apparent that unless a condition is 
generally known and its influence on cost recognized (as in 
the case of an extra length of haul) it is not likely to in-
fluence the low bid because some of those who are bidding are 
pretty certain not to know of it and so will make no allowance 
for it. As a result, any bidder who is anxious to secure the 
work must also ignore it. Naturally, no informed bidder will 
ignore special conditions if he feels that they are likely to 
deprive him of all prospect of profit, but, short of this, he 
may prefer to have the business at a reduced profit rather 
than to enter a bid which, while it makes allowances for 
special conditions, in all probability is too high to secure 
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the business. 
8. OTHER ASPECTS OF BIDDING. - While, as a rule, bids 
are based on the market, it must be admitted that some con-
tractors base their bids on complete estimates. Usually this 
practice is justified on the theory that it tends to avoid 
taking work at below cost. However, it also tends to keep 
many from securing work when prices are falling because or the 
fact that bids made up in that fashion are at least largely 
based on the results of past performance. But in the face of 
falling prices, past performance must be improved or all 
profit (and often more) will be lost. In such a situation, 
those who bid on the basis of past performance may for some 
time fail to secure any work because the figures used make it 
appear that business cannot be secured at a figure which in-
cludes a profit. It is quite true that it cannot be secured 
at a figure which will yield a profit if the practice on which 
the estimates· were developed are to be followed. But, at the 
same time, it is likely to be quite apparent that these 
practices must be abandoned. The figures they produced might, 
with better reason, have been abandoned in the first place, 
for in today's struggle of competitive business, neither a 
method which will fail to produce a profit under prevailing 
conditions nor the cost figures which are the result of its 
use on "yesterday's" job are worth much. Exactly the reverse 
is true when prices are rising. At such times, to bid cost 
(as based on past records) plus a reasonable profit results 
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in underbidding the market with the result that business is 
taken at too low a figure. 
Speaking relatively, the amount of construction work let 
without competitive bidding is not large, but it appears to be 
increasing and hence, some mention should be made here of this 
fact. The fundamental idea in letting work on the basis of 
competitive bidding is that the owner knows just what he 
wishes and that he has defined his wishes so exactly and so 
accurately that those Who enter bids are fully and exactly in-
formed as to what must be done. Actually, no such ideal con-
dition exists. Often the owner does not know exactly what he 
wants and more often than not the statement of his desires in 
the plans and specifications is neither clear nor exact. 
Moreover, construction work has become more and more the busi-
ness of highly trained experts of outstanding ability and 
integrity. The result has been to create a growing impression 
among owners that competitive bidding does not always prove to 
be the most satisfactory method of awarding construction work. 
It lays great stress on price and little stress on such 
matters as skill, integrity, and responsibility. This is not 
altogether in harmony with practices in other lines of busi-
ness so it is quite natural that as the reputation of con-
struction organizations for business integrity has increased, 
the tendency to lay greater stress on these matters has also 
increased. As a matter of fact, when dealing with reputable 
construction organizations an owner usually receives about 
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what he pays tor. Occasionally, differences in price repre-
sent real differences in skill, organizing ability, or 
materials prices. In some instances, they represent differ-
ences in skill, organizing ability, or materials prices. In 
some instances, they represent differences in presumptive 
profit. More often, however, they represent differences in 
the general quality of the materials it is proposed to use, 
in the care with which the work is to be handled and in the 
quality of the workmanship. All of these elements represent 
actual expense and the amount ot this expense really de-
termines the cost of the work. Moreover, in handling modern 
construction work, the experienced contractor of established 
reputation can and often does offer an owner as much in the 
way of expert advice as to w.hat to do and what not to do as 
is provided by his architect or his engineer. It naturally 
follows that an owner who wishes to obtain the best results 
trom the expenditure of his money is more likely to attain 
this result by negotiating a price with a construction firm 
of established reputation, than by following the customary 
practice of asking for competitive bids. 
In ~egotiating a price, the owner obtains the advantage 
of the contractor's broad experience with construction 
practices and valuable advice as to materials and methods of 
construction, various grades of workmanship, etc. - in short, 
on many of the numerous matters which affect the cost of the 
work. On the other hand, the contractor obtains a much clearer 
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and a much more exact idea of what the owner desires. The 
result should be, and usually is, an agreement which is in 
the interest of both the contractor and the owner. 
From the standpoint of the manager who is looking for 
business the great difference between bidding for new business 
and negotiating for new business appears to lie in the nature 
of the responsibility the latter method involves. Negotiating 
for business is not to be viewed as an easy method of avoiding 
the effect of keen competition. Indeed, those who secure 
business in this way seldom expect it to yield a larger margin 
of profit than can be had from business obtained on a com-
petitive basis, and often accept it on a narrower margin of 
presumptive profit, realizing that the better knowledge of 
what is desired, the negotiations have produced, reduce the 
risk of expensive differences of opinion. On the other hand, 
as the idea which under~ies obtaining business by negotiation 
is that skill, reliability and integrity rather than price 
make such transactions possible, in securing business in this 
fashion the manager must be certain that every desire of the 
owner is fully understood and that the provisions which have 
been made for meeting these desires are so entirely adequate 
that the finished work will add to his reputation. It is 
only by fully and generously meeting this responsibility that 
a concern can continue to obtain business in this way. 
7. COST PLUS AND SIMILAR BUSINESS. - The general theory 
on which cost plus and similar contracts are awarded is that 
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the concern handling them has such a reputation for skill 
and efficiency that the owner can profit by taking the risk 
as to cost. In some instances cost plus contracts are a-
warded because the conditions to be met are of such a nature 
that they cannot be adequately covered by ordinary plans and 
specifications, but these are not the contracts usually 1m-
plied by the term "cost plus." Cost plus contracts are ideal 
in theory but in practice have not given general satisfaction. 
Nevertheless, a few concerns do a good deal of business on 
this basis. The essential prerequisite in obtaining business 
of this sort is an established reputation for efficiency and 
to continue to secure on this basis it is necessary to pre-
serve this reputation. It will be observed that here there 
is rather a clear difference between the basis on which a 
price is negotiated and the basis on which cost plus work is 
taken. The former presumes a complete understanding of the 
desires of the owner, more particularly his desires as to the 
quality of the finished work, and the arrangement of a fair 
price for meeting these desires. The latter presumes unusual 
efficiency in handling the work with a resulting saving to 
the owner on this account. There is no necessary conflict 
between efficiency and quality but it is only fair to observe 
that efficiency tends to develop standard methods and 
practices which by reason of frequent repetition can be exe-
cuted with rapidity and at a low cost for labor while quality 
as this is usually understood by an owner, tends to involve 
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care and refinements in many details and so to destroy many 
of the more obvious efforts toward efficiency. For this 
reason concerns seldom find it desirable to work in both 
fields. There is not the same basic objection to looking 
for business on the basis of competitive bidding and those 
which specialize in cost plus work obtain a good deal of 
business by participating in competitive bidding. 
8. PROMOTION. - Securing business by pro~oting it is 
a separate field which offers many possibilities. Much 
business of this sort is secured every year by active con-
cerns. Farther than to remark that most concerns underrate 
the possibilities of securing. business by promoting it, the 
matter will not be discussed in this report, for promotion 
is a field of such breadth that any treatment of it here 
would, of necessity, be inadequate. However, it may be wise 
to remark again - not only as to promotion, but as to busi-
ness obtained in other ways - that it must be hunted up, and 
then secured. Business seldom goes out looking for takers. 
The man who wants it has to go after it! 
SECTION III 
ESTIMATING ~ PRELIMINARY ~ 
Estimating a job comes first. It is of first im-
portance, and there is no remedy for a poorly prepared 
estimate. Once the bid is accepted, the contractor must 
abide by his proposal to the client and should not expect 
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to profit by the use of sharp practices designed to overcome 
a poor estimate. Mistakes in estimating are his mistakes; 
they plague him throughout the entire construction period. 
The superintendent must not be blamed for the loss on a 
particular item when the estimator failed to provide for the 
cost to be incurred in performing the work. 
It is not satisfactory merely to put in the low bid. 
The important question is, "Is it a fair bid," - that is, 
can the job really be built for what the estimator allowed? 
An estimate should be prepared in such detail and in such a 
manner as to enable the job cost engineer to distribute 
costs to the end that direct and intelligent comparison can 
be made between the estimate and the actual costs of oper-
ations. 
The relationship of construction estimates to con-
struction costs is so intimate that to make reports suc-
cessfully for cost control and final recording purposes, 
they must be considered together. Otherwise, cost reports 
will come into job headquarters and the main office which 
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cannot be compared directly with the estimate and, as a conse-
quence, are of little value to the superintendent of con-
struction, to the estimator and to the officers of the 
company. This is unnecessary and a waste of time, effort 
and money. More important, much information vital to control 
and growth of a construction organization is lost. 
Proper records can be kept just as economically as 
records that do not tie in with the estimate. The estimate 
and budget study, however, originate with the home office 
estimator, who should understand the elements of good cost 
keeping and cost reporting. The estimator should follow as 
to form, established and approved rules in the preparation 
of an estimate. 
Orthodox construction accounting originates with two 
main ledgers - first, the general ledger and second, the cost 
ledger. The general ledger contains the usual cash, ac-
counts payable, accounts receivable and other items; it is 
of little concern to the estimator. The cost ledger, how-
ever, will be kept in strict accordance with the estimate. 
Both the estimate and the cost ledger should have an ele-
mentary breakdown as follows: 
1. Direct charges to the several bid items 
of the estimate. 
2. Construction plant (capital assets of the 
job). 
3. Job general expense (overhead). 
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The estimator should be familiar with his company's 
cost-distribution system. Basic to any cost system is the 
company's standard classification of construction accounts. 
Each estimate should follow the general outline of that 
classification. There follows a brief discussion of some 
of the sequences that should be followed in the preparation 
of the estimate. 
1. PREPARING THE ESTIMATE. - First, the estimator 
"plans" the job, taking into consideration such important 
factors as transportation and hauling equipment (trucks, 
carryalls, tractors, etc.) and loading and hoisting machines. 
He must determine what plant units (&ncluding size and 
capacity), if any, the job will require, such as concrete 
mixing, sand and aggregate crushing, classifying, conveying 
units; also what administration and shop buildings will be 
necessary - temporary roads, raw and fresh water systems, 
air and power lines, etc. Furthermore, these items must be 
integrated. The size and speed of hauling equipment, for 
example, will indicate the number of hauling units needed 
to keep the loading equipment busy. The loading equipment 
is chosen with Judgment dictated by the period of time that 
can be allocated to the excavation phase of the work. There 
is, for example, the question of whether or not the loading 
and hauling equipment can be economically used for other 
purposes when the excavation is finished. All these items 
and more must be planned with judgment based on experience 
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and a knowledge of the job quantities and time schedule. 
These items, with appropriate notes as a record of 
reasons for choice, expected use, etc., should be listed, 
and costs estimated and placed in the estimate as a perma-
nent record of contemplated expenditures. These notes are 
very important for future reference and should include de-
tails~ of assumptions and factors used in the original bid. 
(The construction department should, when selecting the 
plant and equipment and planning the work, consult with the 
estimators to take advantage of their earlier studies). 
·Second, each bid item is estimated in detail, in-
cluding (1) direct labor, (2) material, (3) equipment oper-
ation, (4) services such as cost of air in rock excavation, 
(5) subcontract wor~, and (6) permanently installed machinery 
such as gates, large valves, motors, etc.· Only items {3) 
and (4) above will require the estimator to use discretion 
in the distribution of costs. Take, as an example, pre-
paring the estimate of the cost of operating the loading and 
hauling units - a li cubic yard shovel and an 8 cubic yard 
dump truck: 
Operating labor: 
Operator, wage 
Oiler, wage . . . . 
Effective time . . . . . 
SHOVEL 
$2.50 per hr. 
k12 
$4.25 
85% 
DUMP 
$1.50 per hr. 
90% 
Operating labor: 
Cost per hr. (wages 
divided by efficiency) • $5.00 
Operating fuel, grease •.• 
Repair labor • • • • • • • 
Repair parts, machine 
shop charges, etc. 
Erect and dismantle 
Depreciation charges . . . 
Say . . . . . . . . . 
1.15 
1.75 
1.90 
0.25 
2.00 
$12.05 
$12.25 
$1.65 
0.60 
0.70 
1.20 
0.70 
$4.85 
$5.00 
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Operating labor, in the above shovel example, is esti-
mated at 85 per cent effective time because while the oper-
ator and oiler are each paid for 8 hours of work during an 
8 hour day, the equipment will suffer delays during which no 
useful work will be performed. In other words, the operating 
hours for the machine may not equal the number of hours for 
which the operator is paid. The cost of fuel and repairs 
must be an estimate based on experience. The depreciation 
charge is an amount computed to amortize the cost ot the 
piece of equipment over its useful and economical life. (In 
accounting practice, the accountant charges the first cost 
of the equipment to a plant capital investment or fixed asset 
account. Then periodically - monthly - he charges the work 
through a clearing account with the depreciation - $2.00 in 
the above example - multiplied by the hours of work and 
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credits the Allowance for-Depreciation Account.) 
Having established a use or rental rate of $12.25 per 
hour, the estimator estimates the work that the shovel can 
accomplish in an hour. Thus, the shovel cost of loading 
trucks at a quarry using a 1! cubic yard shovel is the 
total operating cost of the shovel per hour ($12.25) divided 
by the cubic yards that the shovel will load in an hour. 
Here again, lost time waiting for trucks, etc., must be com-
puted, but this type of lost time reduces the number of 
cubic yards the shovel will load in an hour; the rental cost 
per shovel-hour is still $12.25. 
Third, having planned (1) the sequence of operations 
for building the job and (2) the amount and type of plant 
and equipment, the estimator sets up his estimate items in 
the same sequence as shown on the client's call for bids or 
in the specifications. Direct labor and material, supplies, 
etc., are estimated for each item to which is added equip-
ment (using rental rates that include depreciation), esti-
mated charges for shop operation and depreciation, and 
temporary facilities, such as construction roads, power 
lines, and air and water systems. Some estimators "lump" 
the total estimated costs of such items as temporary con-
struction buildings and shops and utilities and spread the 
cost on the bid items, either separately or together with 
the general expense account. 
Fourth, the Progress' Schedule (Form No.1) must be 
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prepared, followed by the preparation of the Materials Pro-
curement Schedule (Form No. 2). Finally the general expense 
or overhead is estimated. General expense is spread over 
the bid items; often it is prorated on a dollar-for-dollar 
basis. In other cases it may be weighted or otherwise 
arbitrarily distributed by the contractor. 
Last of all is considered the need for allowances for 
contingencies and the amount of profit. The amount to in-
clude for contingencies may be influenced by the natural 
hazards and unknowns inherent in the job, anticipated 
weather conditions, floods or other possible costs difficult 
or impossible to estimate. The amount of profit added to 
the bid also may be influenced by job conditions, such as 
location, Job hazards, length of the job and, of course, 
the simple net profit that the contractor is willing to work 
for. 
At this point the contractor sometimes gives consider-
ation to the effect of "unbalancing" the bid. Unbalancing 
is generally done for the purpose of obtaining a larger in-
come' during the early stages of construction in order to 
reduce the amount of money needed to finance the Job. Conse-
quently, unbalancing is often accomplished by decreasing the 
bid amounts of some of the items that will enter into the 
contract work in the middle or latter stages of the job and 
adding amounts that will be equivalent in the total sum to 
the items that are to be constructed in the initial stages 
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of the job, such as earth and rock excavation. Fortunately 
some clients, notably some governmental agencies, recognize 
the need for heavy initial expenditures for plant and equip-· 
ment, and either establish a bid item for this purpose or 
else advance funds which must be liquidated by future 
earnings. 
There are other reasons why unbalancing of bids is 
practiced. One reason is that frequently contractors 
during preparation of bids check the engineers' estimates 
of quantities, and sometimes are of the opinion that the 
quantities are likely to substantially overrun or underrun. 
Large underruns or overruns may have serious consequences 
unless they are anticipated because relatively fixed costs 
such as plant costs, included as part of the bid items, 
might be either inadequate or excessive. Also, if important 
quantities are eliminated or reduced during construction 
operations, the contractor's provision in the bid for over-
head may suffer corresponding reduction without the possi-
bility of an actual reduction in field cost. 
2. PRELIMINARY (PREPARATORY) WORK. - The preparatory 
work, for cost control, starts with a study of the terms of 
the contract and the details of the estimate. The contract 
may contain stipulations or limitations, such as time limit 
and initial or progress payments; the estimate shows the ex-
pected costs and contemplated plant and equipment. With the 
use of the Progress Schedule and the Materials Procurement 
Schedule, the cost engineer prepares an Estimated Rate of 
Expenditures (Form No. 3) and an Estimated Total Expendi-
tures and Income (Form No. 4). 
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Form No. 4, based on the estimated rate of expendi-
tures and estimated rate of income, indicates the financing 
necessary to carry the job. Usually the contracior's inves~­
ment in the job reaches a peak in the early months. After 
initial expenditures are made for plant and equipment and 
the Job gets "rolling, 11 the income from work accomplished 
soon at least equals outgo for payrolls and material costs. 
But in the meantime, the contractor must finance the job and 
this costs money. In some instances when the contractor 
borrows money from the bank, his credit is extended and un-
less he can quickly repay the loans on current activities, 
he may find that he must forego bidding on new work because 
his credit is stretched to the limit. Therefore, the budget 
and its consideration is an important matter. 
Immediately upon starting a contract the contractor 
makes his initial investment. He must meet his first pay-
roll; order and pay for equipment, machinery and small tools. 
Sometimes travel expenses and freight are present and re-
quire early funds. Generally, the job progress is so 
planned that not later than the end of the second month in 
the field some contract items, such as excavation, have been 
started, resulting in a payment by the client. Sometimes 
by the terms of the contract the payment is calculated to 
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include partial payment tor cost of materials delivered on 
the jobsite. The rates of these expenditures and estimated 
income must be properly timed in the budget and carefully 
checked week after week. The budget is an extremely im-
portant record. It is good practice for the contractor to 
liquidate his investment as soon as possible and obtain the 
needed financing out of earned income. 
As soon as the preliminary progress and procurement 
schedules have been completed and the budget prepared, the 
job classification of cost accounts should be prepared. The 
preparation of this extremely important guide fixes to a 
large extent the amount of detail work later required in the 
cost department. Obviously, having fewer accounts and sub-
accounts reduces work; conversely, a multiplicity of sub-
accounts increases the work. Excessive detail tends to in-
crease inaccuracies in distribution. Too few subaccounts 
limit details necessary for effective cost control. 
Intelligent study of each primary or main account and 
a clear comprehension of details required for cost-control 
studies will result in the development of an appropriate and 
useful classification of accounts without excessive sub-
accounts. Such a classification can be expanded as required 
after the job starts to provide account numbers tor items or 
sub~ccounts not originally contemplated. It can be con-
tracted or condensed at any time to eliminate unwanted or 
valueless detail without affecting the accuracy or usefulness 
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of the system as a whole. 
Hence, the cost engineer's first tools are: 
1. The Contract 
2. The Estimate 
3. The Progress Schedule 
4. The Procurement Schedule 
5. The Budget 
6. The Classification o:f Cost Accounts 
The preparation of the estimate has been described in 
the first part of this section. A typical progress schedule 
and a typical procurement schedule are shown in Forms 1 and 
2. Their usefulness and value are well established in the 
construction industry, so no more need be said about them. 
The importance of an adequate classification system o:f ac-
counts has been briefly discussed, so this leads us to say 
something of the Budget. 
The Budget is management's tool. It is prepared to 
show the expected rate of expenditure and the anticipated 
income, month by month. The expected rate of expenditure, 
month by month, can be computed by estimating the total 
payroll including all salaried and hourly employees; initial 
outlay for plant and equipment; material, spare parts and 
supply p~rchases; payments on subcontracts, and the like 
and combining them, as shown on Form No. 3. The progress 
and procurement schedules are basic documents for these 
computations. 
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Using the progress schedule as a guide to compute 
monthly earnings, a chart or curve such as Form No. 4 may be 
readily prepared to indicate, on a monthly basis, total ex-
penditures and total income for the over-all period of con-
struction activities. Actual expenditures and actual 
earnings should then be plotted as construction progresses. 
A comparison of the original estimated expenditure and income 
with the actual, at any time, will be most interesting and 
valuable to job and home office management in determining 
the financial condition of the job. So long as expenditures 
exceed income, the contractor has a cash investment in the 
job. Increases in scope of the work, adjustments in the 
time schedule and other basic changes from the original 
estimate must be reflected in the budget, if true perspective 
is to be maintained. 
It is apparent that no single cost statement, graph, or 
chart or other document can satisfactorily and conclusively 
tell the whole story. But the reports described herein and 
the other reports illustrated in the Appendix, generally 
will give adequate information as to the financial status of 
the job at any time. In addition, they will provide im-
portant, advance information as to the financial direction 
or trend of the job. These various reports, properly and 
simply prepared and intelligently studied, will point to 
weaknesses in the job operations and permit management to 
take appropriate remedial action. 
J 
37 -
SECTION IV 
.;;;.;FI=N .... A __ N__ CI_.N ... G .m_ JOE 
This section will be of little interest as far as con-
tractors who do not require financing during peak periods. 
However, since few are in such fortunate circumstances, and 
since the construction business rarely lends itself to 
public financing, most contractors have to c~ll upon their 
banker friends for financial assistance from time to time. 
A statement of essentials invariably involves the risk 
of over-simplification, but to dispel some of the mysterious 
aura which in many places surrounds the financing of con-
struction contracts, let us first examine the fundamentals. 
A contractor's business, whether large or small, and despite 
its many possible ramifications, is essentially a service 
business. By its very nature, it also is highly competitive, 
with financial risks that differ in some respects from the 
risks that are present in other types of undertaking. On 
the other hand, a contracor is rarely called upon to make a 
large investment in fixed plant, and does not carry heavy 
or continuing inventories of finished and unfinished goods. 
His overhead is not high {or should not be), except during 
peak periods. His borrowings are to provide for the initial 
investment in his jobs, to pay materie.l bills and to meet 
payrolls pending receipt of progress payments. 
Year in and year out, a contractor's success is 
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dependent upon the most carefully laid plans. This refers 
not only to job studies, preparation of estimates and as-
sembly of men equipment and materials, but also, and just 
as important, to arrangements for financing. 
1. SOUND RELATIONSHIP WITH BANKER. - In respect to 
financing I cannot emphasize too strongly the groundwork 
that must precede the establishment of a sound banker-con-
tractor relationship. It takes time and effort on the part 
of the banker as well as the contractor to achieve the mutual 
confidence and understanding essential to such a relation-
ship. Obviously, a banker must have faith in a contractor's 
integrity and ability to perform the work and repay his 
borrowings. The contractor on his part must remember that 
a banker is lending his depositors' money - not his own -
and, therefore, the banker is not the contractor's partner; 
also, that the banker is hiring the depositors' funds out on 
temporary basis and at a rate that precludes the assumption 
of any unusual risks. 
Assuming that a proper relationship has been established, 
or at the very least that the banker has shown interest in 
being of assistance, the contractor should approach his 
banker (before, not after he bids the job to be financed), 
with all the information that he thinks the banker will re-
quire. Assuredly, the banker will wish to know the nature 
of the contract, how the job is to be constructed, what 
possible hazards the contractor faces, how long the funds 
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will be required, what contingencies and profits are esti-
mated, and other pertinent facts concerning that particular 
contract. In addition, the banker should request inform-
ation about the status of other contracts currently being 
carried on the contractor's books- whether they are on 
schedule or behind, and whether they are in the black or show 
a loss. Also, the banker should be told what kind of surety 
bonds will be required and whether under the performance 
bond the surety company may call upon the contractor for 
additional capital contributions, and under what conditions. 
Most important, the banker will wish to make a study of the 
contractor's latest balance sheet and statement of operations, 
and ask for a full explanation of any items that he may not 
fully understand. 
If the loan is arranged, and the contractor's bid 
successful, he should make a point of letting his banker 
know from time to time how the job is progressing, and it 
should be borne in mind that the banker has a right to ex-
pect that the contractor will tell him the bad news as well 
as the good. If the banker is not kept posted, especially 
when the job is not going well, the element ot surprise may 
lead to a lack of confidence, to refusal to lend more, and 
to serious consequences for both the banker and the con-
tractor. Most bankers are aware that contractors who have 
not handled a loss job have not done much work, so when a 
contractor runs into temporary difficulties a frank 
40 
discussion can be most helpful and, umder proper circumstances, 
can result in the furnishing of additional finsncial assist-
ance. 
When requesting a loan to finance a specific project, 
it is advisable to present the banker with a brief outline of 
the expected rate of expenditures and the contemplated rate 
of income. As an example, a chart entitled "Typical Chart 
of Estimated Expenditures" (Form No. 3) will be found in the 
Appendix. This shows that on a large 18 month job the con-
tractor planned to make relatively large expenditures for 
plant and equipment during the first four months of the con-
tract. During the first three or four months his payroll 
rose to a peak, and then when temporary construction was 
largely completed, the payroll leveled off, with minor vari-
ations, until the tenth month, when the reduction in force 
started. The cumulative rate of expenditures and estimated 
earnings or income are clearly shown on Form No. 4. Since 
the contract specified withholding 10 per cent from all 
progress payments until final completion and acceptance of 
the work, the income does not equal expenditures until the 
fourteenth month. 
If all construction jobs conformed to even the most 
carefully prepared schedules, a large element of the risk 
in financing a contractor would be removed. Unfortunately, 
such conformity is the exception rather than the rule; 
but the contractor and his banker by comparing the actual 
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flow of funds with the schedules as the job progresses will 
better understand when the job deviates and why. 
2. CONTRACTOR'S CREDIT. -How much should a contractor 
borrow? There are many formulas which long experience has 
demonstrated provide a safe margin for loans to certain 
types of business, but there is no classical formula for a 
contractor's maximum borrowings, and there probably never 
will be. Occasionally a banker will offer a general "line 
of credit" to a construction firm. This might be a good 
arrangement for a strictly seasonal business, but in many 
parts of the country construction is becoming less and less 
a seasonal proposition. Furthermore, it is conceivable that 
a set amount of credit might be too much for a contractor if 
he is already involved with contracts which show a loss or 
with contracts in their early stages when they may be at 
their maximum risk stages. Whether the contractor should 
borrow money to embark on an additional contract at this 
point can be determined only by a review with the banker of 
his entire picture. If the contractor has several success-
ful jobs nearing completion and, as far as can be seen, 
they are past the maximum risk phase, or if most of his 
work is on a cost-plus basis, he might well be entitled to 
ask for and receive favorable consideration for an amount 
of borrowings in excess of any set line. Thus it seems 
advisable from the standpoint of both the banker and the 
contractor that, as a gener~l rule, borrowings be made on 
a Job basis rather than on a general credit basis. 
The term of the loan should be clearly understood by 
both the banker and the contractor. Ordinarily bankers 
prefer to lend on 90-day or, perhaps, 180-day notes, but 
many Jobs will run beyond such periods, and the banker 
should be willing, barring of course some unforeseen and 
serious difficulties, to commit the funds for a period to 
conform with the schedule of job expenditures. 
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3. COLLATERAL REQUIREMENTS. - Many bankers insist upon 
security when lending to contractors, the collateral gener-
ally taking the form of an assignment of the contractor's 
receivables. The mechanics are not complicated and will be 
explained in each ease by the banker. Some contractors ob-
ject to giving security for their loans on the ground that 
it complicates the transaction, but it should be kept in 
mind that this practical demonstration of the flow of funds 
through a job is helpful in that it adds to the banker's 
knowledge of the contractor's operations. To further his 
banker's education, a contractor should urge him to visit 
his jobs. By all means the banker should get away from his 
desk and out in the field, where he will find it a stimu-
lating and interesting experience. 
As the contractor's net worth and working capital are 
built up his banker probably will waive the requirements of 
collateral. When this occurs, it will mean that the con-
tractor is gaining a higher credit ranking, but that the 
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contractor is gaining a higher credit ranking, but that 
does not imply that either the banker or the contractor may 
now pay less attention to their relationship. No matter 
how large and important a contractor becomes, he will still 
need a close and understanding banking connection. 
The element of luck such as unusually favorable weather 
conditions or an unexpected decline in material prices may 
determine the profit or loss in a single job but over a 
period of time it has been demonstrated that the strong and 
experienced contractors survive, and the inexperienced, the 
careless, and the out and out gamblers fall by the wayside. 
In conclusion, it might be wise to mention the fact that the 
careful contractor remains in business because he bids his 
work on facts, not hopes, keeps on top of the job at all 
times, and stays within his financial capacity. 
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SECTION V 
CONTROL Q[ CONS!RUCTION COSTS 
!he control of coste is the life line of any competi-
tive business; no business ean survive without a knowledge 
ot coste and an intelligent control of coats. It ie common 
knowledge in the construction industry that about SO% of 
all contractors tail in bue1Deee. How long it takes them to 
fail and the rate of fatalities each year are not known, but 
the percentage ie high enough to be alarming. It indicates 
too great a lack ot knowledge ot the business, poor organ-
ization, reckless gambling, improper financing, limited 
knowledge of coste or a combination ot any ot these or other 
elements. 
ot course, a contract may lose money tor any one ot a 
number ot reasons, such as a poorly p~epared bid, an in-
sufficient knowledge of conditione, an increase in labor or 
materials prices, or a poor selection ot construction equip-
ment. Sometimes adverse weather and flood conditione con-
tribute to loaaea, especially on heavy construction oper-
ations, but perhaps the most common form ot loss is Just 
plain inefficiency ot management and supervision. 
In the foregoing sections preparation estimate and the 
need tor progress and procurement schedules were discussed. 
Mucb ot cost analysis involves the use of straight accounting 
procedure, of which I do not wish to get involved with in 
this report. T.heretore, 1t is now assumed that coste ot 
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various operations and activities have been collecied in 
~be ooei ledger and dietribuied or grouped in such a manner 
and in such detail iha~ direct comparisons can be made 
between the es11maie and the aoiual coats. It can be 
easil1 determined it more was speni tor equipment than was 
estimated; whether or noi ieaporary services such as con-
eiruciion roade, water lines, power linee, shops, etc., 
coat more ihan aniioipaied. lzpenditurea made tor iiems in 
ihe general expense group can be checked; cost analyses and 
aiudiea ot d1reo1 labor and material ooais can be prepared 
and compared vi~ ihe eeiimaie on which ihe bid was baeed. 
The problem nov ie io prepare coei reporis aimplJ, 
intelligently and aocuraiel7 eo thai the7 will be used by 
the auperiniendeni and other iop otfic1ale tor making auan 
changes in meihoda, material or personnel as will reeuli in 
economies. Oiher reporia will help management ~o gei the 
teel ot ihe oondi1ion ot ibe Job, while the esiimaie-to-
compleie report will toreoast ihe uliimate or tinal profit 
or lose aniioipaied, unless tie14 changes are made 1o etteoi 
savings. 
1. ENGINEERING QUANTITIES. - Correct engineering 
quaniiiies are Just as important ae accurate oosis in ihe 
preparaiioa ot unii ooeis. Oeriainl7 ihe unii coets will 
be inaccurate even though ooei data are acouratel7 eiaied, 
it ibe meaeuremeni of quaniiiiee ot work compleied do noi 
properl7 retleoi ihe work being anal7zed. Therefore, vben 
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preparing ooai analyses, a •o•t-ott• date tor the taking ot 
quantities must be established thai will correspond with 
the coats being anal7zed. Geaerally the end ot a payroll 
period proTidea ihe moat ueetal out-ott date. It monthl7 
analyeea are being prepared, tbe out-ott date would be the 
end ot the pa,roll period nearest to the end ot the month. 
On large Jobe wbare engineers are employed, quantities m&J 
be obiained trom the field or ottioe engineer. !he coat 
engineer will haTe plenty ot important work to do without 
,._lag meaeurementa in the field. On emaller Jobs, where no 
field engineer is engaged, the ooet engineer mar haTe to ob-
tain hie own quaniitiee. 
f.he main point, however, which cannot be emphasized 
too strongly, is that the ooeis analyzed and reported must 
be. directly identified with the quantities ot work shown; 
the costs must not be oontaminaied with chargee tor labor, 
material or expense that are not directly related to the 
work done. 
A epeoimen torm tor reporting quantities is shown as 
Fora No. 16 in the Appendix. 
2. S!UDIES AND ANALYSIS. - AI an introduction to thia 
moat important subJect, it cannot be too etrongl7 emphasized 
that coat reports and analyaea muet be simple, accurate and 
timelr. !he1 should not contain a lot ot useless or un-
important details. Everr item, cost figure and explanation 
ehould simply and precisely convey taete or information, or 
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both. Do not try to tell too aaeb in one report. It de-
ia1le:~' are wanted, 1wo repor1s are be,ter 'han one - •he 
firs1 repor1 1o oon1ain the de1ails and the second report 
to summarize 'he detaila. Iaaoourate or misleading reporia 
Jeopardize the whole eystem ot oost repor1ing and, instead 
ot beiag valuable, reporting beoomea harmful. 
Cone1ruotion reporie and analyses can be broken down 
in'o h'o olassea: monthly anal7ses and da117 or weekl7 re-
ports. We will tiret examine the monihl7 reporis. Detailed 
cost analyses (Form Ro. 17) are useful onl7 it they ehow the 
coet ot con1rollable unite ot work. For example, Form No. 9 
is a monthly analysis ot the coat ot concrete placed in a 
dam. T.be analysis ahowe (a) the period ot time covered, 
(b) costa, (c) quan111iee, aad (d) uni1 coste. The estimate 
should have been prepared in tbe aaae detail tor this item. 
In s1u4Jing the unit costa ahown in the analysis i1 
might be determined, tor example, thai all •nit costa are 
sat1etaotory except the coat of tormwork. !he analya1a on 
tormwork ahould then be·atud1fd to deiermine Just where the 
coats are out of line vi'h the ee11ma1e. Wi'h 1h1a 1ntora-
a1ion on hie deek, the superintendent will have conirol over 
hie coste and ii ie up to him to take corrective action. 
AI another example, suppoee that the coat ot mixing 
concrete 11 higher than the estimate. By referring to the 
mixer plant analysis, Form No. 11, the superintendent will 
readily aee which item appears high. It he is spending too 
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much tor operating labor, he aight tind that his mixer gang 
is larger than necessary. It repairs are too costly, he 
might make changes resulting in their reduction. Or by 
studying his hourly or shitt production, he might determine 
that the yards ot coacrete per shift can be stepped up. It 
nothing can be don~ either to red~ce operating costs or to 
increase production, the superintendent will at least re-
oe1ve no surprises on the cost et mixing concrete at the end 
..t the Job. 
Aaother eX8J8Ple 1s shown on Form No. 13, an analysis ot 
~evolving orane operatioas. 
Often a brief explanation ot oondi tiona, added on the 
bottom ot the cost analysis is required tor the reader 
propel'l.7 to understand and interpret the costs. When such 
~X,planations are helpful, they should by all means be in-
~luded as a necessary and important part ot the analysis. 
'l'hree such analyses .~are in chart form on Forms Ho. 10, 12, 
and 14. These .charts clearly show costa and quantities ot 
eaoh moath 1 s performance ot work aocomplianed and can indi-
cate a treacl. 
Dail7 and weekly cost reports or analyses are valuable 
a,nd,ahould be prep~ed tor the superintendent tor important 
or last moving items in order that he may gage daily_or 
weeklr t~e progress or cost ot soheduled work. For these 
reports ~he emphasis is on timeliness. !hat is to sar, the 
rep.arts must be submitted regularly each dar or week, as 
tbe case ma1 be, so long as their value Justifies the ex-
pense of preparation. The superintendent can then depend 
upon them and appreciate their usefulness. 
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NoraallJ eaeh of these reports covers only one oper-
ation or one phase of the work and unlike the monthl7 analr-
sea or reports, does not usuall7 include material or e~ense 
coats; it generally covers onl7 labor, equipment operation 
and work done (~uantities). Daily reports, sometimes oalled 
"quickies,• are verr valuable to the superintendent to help 
him keep the feel ot Job progressing terma of either quanti-
ties or coata. With them he soon establishes his own gage 
and can more readily diagnose Job weaknesses or trouble 
spots. Qaickie8 are not intended to be as accurate as 
monthly reports; the eaphasia 18 on speed as tbe name im-
plies, but of course they should not be so oareleaalr pre-
pared as to be 1naoetarate or misleading. An example ot a 
quickie i8 shown as specimen Form lo. 18, •Daily Labor Cost 
Memo,• 1n the Jppendix. 
Aaotber daily report ot value to the superintendent is 
the record of labor torce ot the previous da7. An example 
ot this report, which should be on the auperintandent•s desk 
earl7 in the morning, is Pora Bo. 19, 'Daily ,arroll and 
Force Report,• shown in the jppea41x. 
In the construction field a very common way ot pre-
senting data is b7 the use ot simple cbarts and graphs; suoh 
ot a continuous recurring nature. !bay show oost trends 
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perhaps be 'iter 'Shan any o'Sher aeana. Then, too, construction 
supervisors and engineers as well as o'Sher business execu-
tives sometimes are overwhelme4 somewha'i b7 masses of detail 
figures but find the same information shown in graph form 
ver7 readable and interesting. litb their interea't and 
understanding aroused, the7 sometimes then refer back to 
the wri'tten data tor more detailed a'tud7. 
One ot the principal obJeotivea ot the accountant and 
the cost engineer, atter laboriousl7 day atter da7 diatri-
but1Dg costs and preparing reports, is to prepare the re-
ports so siaplJ, intelligently and effectively that theJ 
will be readily understood and properly interpreted by 
those supervisors and officials tor whom they are prepared. 
A relativelJ small amount of thoughtful planning in the 
development and timely presenting of graphs will reap a 
new interest in coats tor oontrol purposes, as well as gain 
recognition tor their makers as to the value of their work. 
!be use of colora sometimes increases the readability of a 
chart or graph. Charts and graphs are easy to make and 
easy to keep up to date. Once designed, only a tew minutes 
each day, week or month, as the case may be, is necessarr 
to bring 'them up to date. 
Practically any continuous operation, such as exca-
vation, steelwork, brickwork, pipe laying, etc., lends it-
self ideally to excellent interpretation on a graphic lar-
out. Such charts often reveal both past performance and 
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future trend more forcefully than cost and estimate figures. 
Charts and graphs mar be an1 size sui table tor con-
venient handling, though Si by 11 inches and 11 b7 17 
inches are perhaps the most useful. Larger sizes do not 
concentrate the attention ot the reader and ma1 detract trom 
rather than improve the readability ot the chart. Wall 
charts should be large enough so that they may be read trom 
across the room, or at least trom a reasonable distance 
away. In designing charts and graphs, great care should be 
given to the relative vertical (ordinate) and horizontal 
(abscissa) scales. The two scales should be well balanced. 
FUrthermore, it is best not to show too much detail on a 
single chart. Four or tive items are as many units as oan 
easily be read on a single obart; to show more tends to con-
tuse the reader and lessens the chart's value. It is also 
important to identity properly the item or lines shown on 
tbe chart. On some of the specimen charts shown in the 
Appendix, tbe different items are shown by cross-hatched 
fields, each identified in the legend. 
The large amount of information shown, tor example, on 
Form No. 14 tor revolving crane operation, is easil7 readable 
because ot the simple way in Which the chart is presented. 
!his chart shows a gradual increase 1n operating labor cost 
and decreases in repairs. It shows at the top of tbe chart, 
hours ot use tor each month and the cumulative total hours 
ot use. In tact, the history trom ~e beginning ot the Job 
ot operation and costs ot ~ese large pieces of equipment 
is adequatel7 presented. 
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Charts are sometimes used to create a spirit ot compe-
tition between gangs or shifts b7 posting them on a bulletin 
board to show units ot work accomplished by the ditferent 
gangs doing the same work. For example, in the case ot where 
you have both a day and a night ahitt, the loading and 
hauling, excavation, and placing ot ear~ till or concrete 
could be compared. 
3. TIME AND MOTION STUDIES. - Time studies serve to 
provide very valuable intormation, not otherwise obtainable, 
on certain phases of construction work. Time studies may be 
made tor one ot the tollowing reasons: 
1. For completely anal7zing all elements entering 
.:-1.nto the labor coat ot an item. 
2. For correctly determining the reasons tor the 
variation in labor cost ot what appear to be 
similar operations. 
3. For studring possible methods ot reducing con-
struction costs. 
4. For securing special informations ot various kinds 
not obtainable through the usual labor distri-
bution channels. 
5. For comparison ot the operating ettioienoy ot 
ditterent, types ot eqvipment trom the stand-
point ot production and/or operating costs. 
An1 study ot a construction or equipment operation 
should be made by physical observation. T.be operation should 
be broken down into elements or steps. T.be time of the men 
or piece ot equipment working should be noted and the cost 
tor each step determined. 
etudies of this nature Will often reveal that, what 
appears to be a natural construction procedure, is reall7 
uneconomical and can be done more simpl7 and eoonomicallJ. 
Delays should be particularl7 noted. Some dela7s are es-
sential, that is, not easil7 controlled, ~uch as a heavr 
downpour ot rain, or taking shelter during blasting oper-
ations. Other delays are controllable, such as waiting tor 
materials or waiting tor grade stakes. 
A foreman in Charge ot a construction operation under 
stud7 should be consulted and tull7 informed as to the pur-
pose of the stud7. !his coordination will result in his 
cooperation and oftentimes gain helpful information and ad-
vice. Use ot equipment and ~~ethods ot construction should 
be considered as causes ot high costs before the etticienc7 
ot the men's work can be criticized. 
Time studies are usuall7 Justified only when prepared 
on work ot repetitive or continuing nature, unless intorm-
ation is desired that will be useful on future construction 
operations or tor design purposes. In these studies, as 1n 
all other cost studies, care should be taken to spend time 
and ettort onl7 when the value ot the information more than 
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offsets the cost of obtaining i,. Time and motion studies 
will likelJ pay ott on large steel and gate erection Jobs, 
rock drilling and excavation, tormwork handling, hauling 
and anJ other important items ot the proJect. A time study 
should be carried on onlr long enough to establish a rela-
tivelr firm unit cost. The results ot tbe studies with 
recommendations should be made immediatelr and turned over 
to tbe Job superintendent. 
Details ot a time studJ report are outlined as follows 
below: 
1. Introduction - Show purpose and scope ot time studf 
and describe method of conducting studJ. Show 
lhe breakdown ot work by sequence ot operations 
and describe each step. 
2. findings - Show in tabular form, costs, quantities, 
unit costs, and unit time tor each step. 
3. Results - Analyze each cost. It high, discuss 
cause. Particular attention should be paid to 
del&Js, their cause and ettect. 
4. Conclusions and Recommendations - Shaw how changes 
in construction methods or procedure will reduce 
costs. 
4. MAN-HOUR REPORTS. ~ Man-hour reports have greater 
permanent value than unit cost reports, since the unit hours 
developed are relativelr constant and are not attected b7 
changes in wage rates, overtime, bonuses, etc. !be purpose 
55 
ot making man-hour reports, therefore, is to establish and 
build up a tund ot information whiCh will be usetul in 
estimating costs accurately. 
A man-hour unit is the nuaber ot hours required 1;o 
produce or perform a given amount or standard unit ot work. 
Examples ot man-hour units are as follows: 
No. ot man-hours to erect 100 sq. tt. ot formwork. 
No. of man-hours to place 1 cu. yd. of concrete. 
No·. ot man-hours to excavate 1 cu. yd. ot trench. 
No. of man-hours 1;o place 1,000 bricks. 
No. of man-hours to erect 1,000 bd. ft. ot framing 
lumber. 
Man-hour reports are similar to Labor unit cost reports 
except that unit time is developed rather than unit costs. 
,., 
f.be cost engineer shou14 first review the Job Classifi-
cation and decide which accounts Should form the basis ot 
his man-hour report. All bid item accounts that have a high 
labor content should be included, particularly where the work 
can be measured in standard units. Construction work of un-
usual or infrequent nature should usually be excluded as 
man-hour reports on such work are not likely to have tuture 
value. 
The source ot man-hours is 1;he Foreman 1 s Time Card 
( J'orm No. 5). This card is a colllllon means of time reporting 
and oos1; distribution. Essentially, each foreman makes out 
a card tor each shift, covering all men under his supervision 
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incl\lding himself. The foreman en•ers badge numbers (it 
\1Sed) and hours worked, dis'tribu,ed by columns tor each Job 
worked on during the shitt. He is not required 'to do anr 
other paper work or keep time books. Experienced foremen 
usually like tbis easily handled card which they drop at the 
time ottice when checking ou't. It is believed to ha•e manr 
in'tangible advantages in promoting better supervision b7 the 
foreman, giving them a better knowledge ot time and size ot 
crew required tor various Jobs, and some knowledge. ot and 
interest in costs. Many foremen, atter a short use ot 
cards, have been found to have an accurate knowledge of 
labor costs, tending to promote high efficiency. The Fore-
man 1 s Time Card also has the advantage of being adaptable to 
machine methods of accounting. Punch cards mar be made 
directly from the toreman 1s card tor both the payroll and 
tbe cost distribution function. 
After the Foreman's Time Cards have been collected at 
the end ot a shift and have been checked against the Daily 
Time Check Sheet (Form No. 6) and completed tor rates ot par 
and amount chargeable to eaoh cost account, the method ot 
posting each amount to the oo.s' ledger is 1mportan1 1o the 
cost engineer. The method used Should be economical and, at 
·. 
the same time, provide an easy means of analyzing the costs 
ot labor charged to an operation. For accumulating or summa-
rizing labor costs shown on the Foreman's Time Cards there 
is developed the Labor Distribution Swmmary (Form No. 7). 
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In using this me~hod, each account total on each ~ime card 
is posted daily to the summary sheet. The toremen's cards 
are numbered and tiled Chronologically so that references in 
the cost accounting posting will permit analysis it necessary 
by referring back to the original cards. At the end ot the 
pay period the sw.mary sheet is totaled, compared with the 
total amount ot the payroll, and posted direct to the cost 
accounts. An alternate method ot summarizing labor costs 
tor analysis purposes is to maintain a Labor Ledger (Form 
No. 8). This consists ot a separate detail cost ledger 
wherein the descrip'tion ot work and amount is placed on a 
separate ledger sheet tor each account and totaled and 
balanced weekly or monthly tor pos'ting in total to each cost 
account in the regular cost ledier. The Labor Ledger then 
permits ready analysis ot all labor charges in an account 
without turther references to the time cards. 
Also, at the end ot the month the hours may be summa-
rized on the Man-Hour Report (rorm No. 20). Quantities tor 
this report are taken trom the Monthly Production Report 
(Form No. 16), prepared by the job engineer. The Man-Hour 
Report Form includes a column tor 'Average Crew." These 
data are essential in order to evaluate properly the report. 
Information concerning the oomposi~ion ot crews may be ob-
tained either trom the timekeeper or general foremen in 
charge of the various crafts. 
The report should also note under 1 Remarks1 any 
conditions atfeoting the work. Some of these conditions 
are outlined as follows: 
1. Weather Conditions 
Extremes of heat, cold, rain or snow 
2. General Efficiency ot Crews 
Experienced or green, native or imported 
3. Equipment - Degree of Use 
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For example, on one Job concrete mar be placed 
by crane handling buckets and puddled by vibra-
tors, while on another Job concrete may be 
wheeled in buggies and puddled by spade. 
4. Hazard of Work 
Does average condition consist of working on 
high scaffolding, 1n confined spaces, tunnels, 
etc.? 
5. Location ot Work 
Is the work located at a considerable distance 
from the Job; and is the travel time incurred 
charged to the work? 
6. Material Conditions 
Is material provided at site of work or does 
crew have to wait tor it, or bring it to the 
site themselves? 
7. Type ot Construction. For example -
(a) Brickwork -- type, type ot construction, 
amount of scaffolding required 
(b) Lumber -- heavy or light, rough finished or 
creosoted 
(c) Forms -- buil~-in-plaoe or panel torms 
(d) Reinforcing steel -- size 
(e) Concrete -- mass, slab, column or wall 
a. Delays. 
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Delays tall into two classes, controllable and 
uncontrollable. Controllable delays consist ot 
plant and equipment breakdowns, erroneous in-
structions as to grades and elevations, accidents 
to personnel, failure to coordinate material 
requirements and work, etc. Uncontrollable de-
lays consist ot extreme weather conditions, 
stopping work during blasts, etc. 
As stated at the beginning of this section, Man-Hour 
Reports are ot value tor the permanent historical record. 
These data supply the estimator on future work with a more 
valuable record than unit cos~s. When estimating a new con-
tract the estimator makes whatever adJustments for etticien-
07 he considers necessary, then applies the current wage 
rates to the new project and ob•a1ns the resultant estimated 
cost. Thus is reduced the guesswork when estimating similar 
work but at a ditterent Jobsite locale where construction 
wages and conditions almost 1nYar1ably difter from previous 
experience. 
Man-Hour Reports also are valuable to the superintendent 
on his own work. They give him a more accurate basis (than 
unit costs only) tor comparing periodic operating ettio1ency 
ot different crews engaged on Uhe same or similar work. As 
in the case ot cost analyses and other cost reports, Ran-
Hour Reports must be oaretull7 conceiTed and prepared as well 
as accurately and intelligentlJ pre•ented. Hot to do so in-
Talidates their current and tutare value and results in a 
complete waste ot time and ettort laboriously expended in 
their preparation. No Man-Hour Reports should be prepared 
that do not have a definite use and value. 
5. COST STATEMENT AND FORECAST OF FINAL COST. - The 
Monthly Cost Statement and Official Estimate deserves special 
consideration. In some respeo•s this report is the most 
valuable report prepared at the job site because it sums up 
the forecast ot cost ot the completed job. The total proba-
ble cost, compared With the original estimated cost on which 
the bid is based, ~ows the latest estimate ot profit or. 
loss ot the whole project. An annotated specimen ot this 
report is shown on Form No. 21. 
This form, when completely tilled out, shows: 
1. Expenditure to Date 
2. Estimate to Complete 
3. Forecast ot Final Oost 
4. !he Otticial Estimate ot cost (original esti-
mate plus or minus changes in scope as 
shown by Change Orders or Supplemental 
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.lgreemen~s) 
5. •Overs• and •unders• {variations ot forecast 
ot final cos~ from the official estimate) 
In the first two columns are shown the cost account 
numbers and the description ot the items. The bid items 
are shown first on the annotated specimen followed by the 
general expense items, plant and temporary construction, 
clearing account balances, warehouse inventory, and finally, 
commitments. This report fills man1 sheets on large jobs 
because being a 1 work sheet,• it shows the details or break-
down of all active items. Therefore, as the job progresses 
and additional items become aotive, it is sensible to cease 
to show details ot completed items ot work. When details 
ot any item are dropped, it may be useful tor reference 
parposes later to note on each subsequent cost statement the 
last statement on which such details are shown. 
Commitments are shown because while they do not repre-
sent an actual expend! ture or ou.tlay ot cash, they are an ob-
ligation against the job. Commitments are shown tor inform-
ation purposes only. 
The 1 adjustment" column is used where material and 
permanent machinery, such as steel, brick, pipe, gates, 
motors, etc., have been purchased and, tor simplicity in 
accounting, charged directly to the bid item. During the 
progress ot the work, onl7 part of the material and machinery 
may have been installed and this adjustment column permits 
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analysis ot the two parts - that is, the installed part and 
the uninstalled part. 
In preparing the estimate-to-complete, the cost engi-
neer is in an increasingly improved position as time goes 
on because more ot his actual cos1i is in back ot hia and 
his estimate portion (uncompleted work) is r.elatively 
smaller. Many points must be considered in preparing the 
estimate-to-complete. The cost-to-complete per unit ot any 
item may be either greater or leas than the unit cost to 
date. It may be greater due to tuture job conditions, 
anticipated weather conditions or simply because the easiest 
portion, such as shorter haul, has been done tirst. Or the 
unit costs-to-complete may be expected to be less in the 
future tor the same reasons stated above, or perhaps since 
tbe crews are getting better organized they mar be doing 
increasingly more efficient work. 
T.he cost-to-complete does not mean that the job re-
quires new outlay of money in the same amount. Expenditures 
to date already include expenditures for plant and temporary 
construction and stock material in the yard and warehouse. 
Also, some permanent material and machinery may have been 
bought and are shown in the adjustment column referred to 
above. Therefore, while these purchased items must be 
shown in the estimate-to-complete, where they are not al-
ready included in the •cost-to-date,• they must be con-
sidered separately when preparing the budget showing how 
mQch new money is required to complete the job. 
Atter adding the estimate-to-complete to the coat-to-
date, to forecast the final cost, a direct comparison is 
possible between the forecast ot final cost with the origi-
nal estimate plus official change orders to the contract. 
The result of this comparison is clearly shown in the last 
two columns on the form referred to as •overs• and 11 unders.• 
Here is shown which items are costing the job money and 
which will show a profit greater than estimated. Estimated 
and actual profit is not shown on this report. But 1t the 
net of the sum of the over and under columns is plus, the 
job will show more profit than originally estimated; if the 
net is minus or less, the estimated profit will be eaten 
into due to high costs. 
This cost report naturally becomes more of a reality 
as time goes on because the cost-to-date portion increases 
and the estimate-to-complete portion decreases. But the 
earliest studies and resulting Job adjustments and cor-
rections are the most valuable because they result in 
savings that multiply during tbe life of the contract. It 
will do little good to analyze costs and hold post-mortems 
when the Job is complete, except to correct errors and cut 
costs on future work. 
Supplemental work or •extras• sometime become a sizable 
addition to the contract. Such changes should be authorized 
in writing it possible before the extra work is started. 
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It is not intended to imply that the client is not to be 
trusted, but the contractors• recoris are tilled with dis-
puted extra ~ork items that were performed at no profit and 
sometimes at a loss due to misunderstandings with the client 
or his engineer. Equally disastrous is the loss of con-
fidence and reputation that the contractor suffers in an 
argument with the client over pay tor an extra. If the 
decision is reached to go ahead with extra work or to make 
changes to the original work which will result in additional 
cost, a simple letter of intent signed by the client or 
owner will usually suffice in lieu of a formal change order. 
Such letters or tormal change orders should specify rate or 
method of payment for the additional work, unless provision 
for such contingencies is already stated in the contract. 
When change orders tor extras are accepted, they are 
added to the original estimate and their value shown as a 
separate item on the Cost Statement and Forecast of Final 
Cost. Generally, it is wise and necessary to open new cost 
accounts for such work and special oare should be exercised 
in keeping the costs clear and separate. 
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SECTION VI 
MANAGEMENT AND ~ OONT.ROL ~ PRODUCTION 
In previous sections some emphasis has been laid on the 
fact that profit originates in production. Plans are made, 
materials purchased and financial arrangements perfected to 
this end. Whatever it is possible to do in order to make 
profit more certain is done. But the tact still remains that 
profit originates in production - that unless the cost at 
which work is completed is less than the price received tor 
it, there is no prospect ot profit. On this account it is 
natural that a great deal ot interest Should center in the 
managemeni of production as distinct from other phases ot 
the general field of management and that much attention 
should be given to it. 
1. THEORIES OF JOB MANAGEMENT. - There appears to be 
at least two pretty clearly detined theories in regard to 
the management ot production. T.be first ot these may be 
termed the individualistic theory. T.ais theory is to the 
general effect that as each Job otters a new combination of 
conditions, the superintendeni in charge ought to be given 
Wide latitude in organizing his forces and planning his 
work, to the end that he may the better meet these condi-
tions. A great deal ot work is handled in this way, those 
in actual Charge having surprisingly complete responsibility 
for selecting and organizing the torce, planning the general 
66 
conduct ot the work, deciding what methods will be followed, 
etc. But though a good deal ot work is handled in this way, 
muCh ot it quite successfully, it is not a sound method ot 
procedure, tor inevitably it centers too much responsibility 
in the job superintendent. T.bis_would not be a serious 
objection it men capable ot carrying this responsibility 
were readily available, but the tact is that they are rather 
rare, on which account those tirms w.bich place so much re-
sponsibility on their field superintendents find that it is 
no easy task either to secure or to keep the kind ot super-
intendents operation that this basis requires. 
An even more vital objection to the individualistic 
style ot Job management lies in the tact that in many ot its 
aspects it is like sailing a ship with neither a compass nor 
a chart on board. As a matter ot tact, ships were sailed 
with some success long before either charts or compasses 
were developed. Nevertheless, one would scarcely set out 
without them today. Much the same is true of leaving the 
planning ot a construction Job, the selection ot the methods 
to be used, etc., to the Job superintendent. It this is 
done, the superintendent has little to guide him except his 
own experience and a keen appreciation ot the tact that un-
less he can keep the cost ot production below the price to 
be received tor the completed work, a profit is impossible. 
In tact, many Jobs are handled in this way. But the absence 
ot guiding instructions and ordinary controls makes operation 
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on this basis more hazardous than is necessary. 
The second theory as to the management of construction 
work - the organization theory - is that all plans concerning 
the conduct of such work should be prepared in some detail 
in the central office, atter which it becomes the duty of 
the tield superintendent to execute these plans as prepared. 
fbere are several reasns that construction handled according 
to the second theory is more likely to prove successful than 
construction handled according to the first theory. In the 
first place, it is the experience of industrial organizations 
generally that specialization yields more accurate results 
than generalization. Where one man makes the plans and 
another executes them under proper control, both become 
relatively expert in their particular lines. Industrial and 
other modern organizations depend on specialization ot this 
sort, and it appears generally to be true that the larger 
the organization the more it depends tor its success on 
specialization ot this sort. !he separation ot planning 
and execution is therefore quite in harmony with the trend 
toward greater specialization which is to be observed in 
other business activities. 
The separation of planning and execution has another 
advantage in that it rather considerably increases the field 
from which capable superintendent can be secured. fhe 
number of men who can execute a prepared plan with an as-
4igned torce is a good deal greater than the number ot men 
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who can both plan an operation and execute it. On this 
account the construction company which regularly plans the 
execution ot the work it handles has comparatively little 
difficulty 1n securing and holding satisfactory superin-
tendents - a matter ot no small consequence, tor every change 
in a statf ot field superintendents involves a good deal ot 
risk ~hat profit will be adversely atteeted. 
2. IMPORTANCE OF CLOSE CONTROL. - Finally, as bearing 
on the advantages likely to be derived from limiting the 
responsibility of tne field management to the execution of 
a prepared plan ot operation, it should be noted that the 
closer control over construction work it is possible to 
exercise under this system is ot no small eonseque~oe. With 
the preparation ot the plan ot operation, the choke ot 
methods, the selection ot personnel, and the execution ot 
the plan in the hands of one man - the plan of operation in 
oases ot this kind generally being rather a nebulous general 
idea ot how this work will be done, seldom reduced to 
writing and even more rarely submitted to the central 
ottioe - there is no tangible base from which to measure 
the efficiency ot accomplishment. It, at the end ot the 
year, there is money in the bank, it usually can be assumed 
that the year has been profitable. If not, it is evident 
there has been a loss. Business can be conducted in this 
wa7. Indeed, much of it is conducted in this way, that is, 
with no very definite basis for any control over it, and 
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with no ver~ definite plan tor exercising any control. 
But, while this is possible, the present trend in all lines 
ot business is toward more exact and more complete control, 
not in the sense ot rigidly restricted action, but in the 
sense ot complete freedom within a path so clearly marked 
that the slightest divergence trom it will be apparent. 
In matters pertaining to management it is assumed that 
trom the bottom to the top ot an organization both ability 
and experience increase with each higher level in the organ-
ization. There are not many exceptions to this rule and, 
public opinion to the contrary notwithstanding, exceptions 
in Federal Government organizations are even rarer than they 
are outside. Organizations in whiCh the strongest men are 
in the subordinate positions do not function smoothly. But, 
as the greatest ability, the calmest Judgment and the 
broadest experience are tound at the top ot the organization, 
it is logical that whatever is out ot the ordinary should 
be referred there tor consideration and decision. To present 
this matter in a little ditterent way, the modern conception 
ot management is that the action ot subordinates should al-
ways be confined within rather carefully prescribed limits. 
To a certain extent these limits are established tor the 
purpose ot restricting the treedom ot action granted the 
subordinates, but quite generall~ the desire that all matters 
ot a certain degree ot importance be brought to the attention 
ot the higher otticers is quite as influential in 
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establishing the field left to subordinates. In other 
words, as a general rule, the higher officers in a concern -
and this applies to construction companies as well as to 
other concerns - desire to keep unimportant matters from 
reaching them and at the same time desire to have all im-
portant matters come to their attention. They desire to give 
no attention to conditions which are as they should be, but, 
because they presumably have the greatest ability and the 
best judgment the organization possesses, they wish to know 
all about anything that is not as it should be. This is 
natural, for the interests of the concern demand that any-
thing which is not right be corrected, and it is peculiarly 
the function of the upper management to give attention to 
the immediate adjustment of such matters. 
3. THE REASON FOR A BASIS OF CONTROL. - But before 
it is possible to make any separation between the matters 
which are being handled properly, and, therefore, require 
no attention, and those which are not handled properly, 
and, therefore, require managerial attention, it is neces-
sary to establish some base or standard which can be used 
in making this determination. Several bases may be suggested 
as satisfactory for this purpose, but in the last analysis 
there is only one basis which is both safe and practical -
the plan of operation. From this it is possible to measure 
any subsequent action which has anything to do with pro-
duction and determine whether or not it is satisfactory. It 
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would be difficult to lay too much emphasis on this, tor 
under 'he stress of business operations it is highly 
essential both that the higher officials be relieved of all 
contact with unessential matters, particularly the con-
sideration of matters which are being correctly handled, and 
that they give prompt action to all matters which are im-
portant. The preparation of a plan of operation in the 
central office with the restriction of the responsibility 
of the field superintendent to its correct execution then 
otters several definite advantages from the central office 
standpoint, of which the most important is that it facili-
tates the exercise of an adequate control over field oper-
ations. In practice, the data on which this control is 
based is obtained by means of accounts, records, reports, etc., 
ot one sort or another, and as these are prepared they also 
serve to indicate to the field management whether performance 
is in agreement with the plan ot operation and therefore pre-
sumably satisfactory, or is divergent therefrom and there-
fore presumably unsatisfactory. Here again the field manage-
ment of construction under close control has obvious ad-
vantages tor the measurement ot results in terms and ac-
cording the standards which have been previo~sly established 
makes the exact objective clear to those in charge in the 
field as well as those in charge in the central office, and 
·, 
centers the attention of the field management on the attain-
ment of these specific obJectives. 
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4. VALUE OF CONTROL DATA. - Joreover, in any effort 
to reach the specific objectives the plan of operation 
establishes, it becomes apparent that measurements must re-
place assumptions and that ex~ct knowledge of the work in 
hand must be collected. In short the modern superintendent 
depends much on facts and figures and little on opinions 
and presumptions. True enough, these tacts and figures only 
indicate that performance is, or is not, correct and, if in-
correct, where and by how much; but with this information as 
a basis from which to work the correction of unsatisfactory 
performance is relatively simple, tor there is no question 
as to where the trouble lies or by how much performance is 
in error, neither ot which essential facts are available in 
the absence of specific standards from which to work. 
5. IMPORTANCE OF THE SUPERINTENDENT. - To some it may 
appear that in the constant references which have been made 
to the plan of operation and to the use of facts and figures 
as the correct basis from which to proceed in supervising 
construction work, too little consideration has been given 
to the routine of looking after ordinary details. There 
are, ot course, many of these and they take up a good deal 
ot time. But in the last analrsis, they do not belong to 
the superintendent and ought not to come to his constant 
attention. However, because many superintendents burden 
themselves greatly with details which ought not to come to 
them at all (a condition quite common in the construction 
field as in other fields) it may not be inappropriate to 
observe that the superintendent is placed on the Job tor 
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the purpose ot taking general charge or the operation. It 
is his duty to perfect the field organization, to see that 
its various parts are in balance, to make the day-to-day 
plans by which the plan of operation is to be executed and, 
in general, on the basis ot a careful and a constant study 
ot the current situation and ot the conditions likely to 
prevail in the immediate future, to place himself in a 
position to give correct orders as to the work. On a large 
job these orders will be given to the general foreman, whose 
position ditters basically and radically from that ot the 
superintendent, in that, whereas it is the duty ot the 
superintendent to think, to plan, and to direct, it is the 
duty ot the general foreman to supervise the execution or 
the plans and the directions received from the superintendent. 
This he does through the foremen who have immediate charge 
i 
ot the laborers with responsibility tor the quality ot the 
work done and tor the etticiencr with whiCh it is handled. 
On smaller Jobs the superintendent may act both as super-
intendent and as general foreman, but it he does he should 
be well aware or the tact that his duties and his responsi-
bilities as a general foreman ditter from his duties and his 
responsibilities as a superintendent. 
It has already been remarked that the work ot directing 
the men belongs to the. foreman. It should be lett to him, 
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as should the responsibility tor the quality ot the work. 
For the superintendent to take personal charge ot parts ot 
the work whicn are not being correctly handled, to direct 
the behavior or the practices ot individuals in the organ-
ization, to look atter the details ot materials deliveries 
or any other matters ot this sort, is merely to waste time 
on matters which ought to be in the hands of others. Nor 
can it be logically argued that they are taken over because 
others are incompetent, tor incompetence in subordinates 
positions argues either that the superintendent is not 
giving orders clearly and correctly, or that he has not 
taken the time to properly instruct his subordinates or 
that, it these things have been done, he is not replacing 
incompetent subordinates as rapidly as they ought to be re-
placed. No superintendent should be overworked. If he is 
overworked, as many are, it indicat$s an over-attachment to 
detail. In ninety-nine oases out ot every hundred, where 
ten per cent ot the time that is spent on adjusting details 
given to the careful and thorough enlightenment ot sub-
ordinates concerning the proper execution of these details, 
all ot the time usually given to them could be spent on a 
calm and uninterrupted consideration of more important 
matters. 
Though it is desirable that a superintendent should 
have a knowledge ot the technique by which the work he is 
handling is accomplished, this is not at all essential. His 
torem•n are in charge ot the correct execution or the de-
tails ot the work, and if they are properly versed in it, 
that is all that is necessary. As a matter or tact, many 
of the best construction superintendents have little 
personal knowledge or the technique Which underlies the 
varied processes involved in the work they superintend. 
But they have a very keen appreciation or whether their 
foremen are properly versed and exercise a great deal ot 
care in selecting them. 
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While the first duty of the superintendent is to keep 
the organization as a whole functioning properly, and while 
direct responsibility tor the quality ot the work and tor 
the use of a correct technique in securing it belongs to 
the foremen, this does not at all relieve the superintendent 
or the responsibility tor keeping in such close touch with 
the work that he is personally satisfied that it is being 
correctly performed. If it is not or the de~ired quality, 
if the technique is faulty, it production is not being main-
tained, the logical course to follow is to instruct the 
foremen, preferably through the general foreman, as to the 
results which are desired and as to how to secure them. 
Under no circumstances should work be criticized without a 
straightforward statement of the exact trouble with it and 
a clear-cut statement of how to remedy the trouble. Nor 
should a foreman be criticized betore the men who work under 
him. In all probability he is doing the work as well as he 
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supposes it ahould be done or as well as he knows how to do 
it. It is equally certain that he is finding it no easy 
task to get it done as well as it is being done and that it 
his standing before the men who work under his direction is 
injured, his task will be made more difficult. The •anybody 
would know that isn't right 1 attitude and the "you know 
perfectly well how to do that• response to a request tor 
information depriTe a superintendent ot the cordial, respect-
ful support ot his subordinates, who naturally consider such 
rejoinders an indication ot ignorance, to say nothing ot 
personal hostility. On the other hand, anything bordering 
on familiarity with subordinates is likely to be almost 
equally disastrous to morale. In particular it leads to a 
relaxation ot discipline and stimulates requests tor favors 
which ought nei~her to be asked nor to be granted. A tew 
men can maintain an atmosphere ot cordial friendliness to-
ward subordinates which may eTen border on familiarity, and 
at the same time can preserve among their subordinates a 
clear recognition ot the tact that the proprieties ot the 
ordinary business relationship must not be overstepped. 
But such men are rare. '.rhey are easy to work tor, because 
they are friendly and cordial. Moreover, because they are 
friendly and cordial, the close contact they maintain with 
their subordinates not only keeps their subordinates 
accurately informed as to their desires and as to their 
views, but also stimulates actiTe and loyal service. But 
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it is only rarely that a man possesses such character and 
personality as to make it possible tor him to deal with his 
subordinates on this basis with aatety to himself and to 
them. For most men the sate ground is the middle ground -
friendly but never familiar, business-like but never abrupt, 
critical when necessary, but never quarrelsome, as frank and 
straightforward in commendation as in condemnation, but being 
neither hasty nor careless, nor given to a show of excessive 
feeling. 
6. THE REAL VALUE OF PUSH AND DRIVE. - In these com-
ments little has b,en said of push and drive. In my own 
opinion, they are not a large factor in successful management 
as some might consider them to be. As I have previously 
mentioned, modern management is based on the correct use of 
information. To obtain information that is correct is no 
small task. To make correct use of it atter it is obtained 
is perhaps even more exacting. Both require constant, care-
ful thought and study and when, as a result ot such thought-
ful study, a correct conclusion is reached, all ot the push 
and the drive that is required is sufficient ··to generate 
the necessary orders and a wholesome insistence on their 
prompt execution. On the other hand, if, in the absence ot 
a thoughtful study of correct data, an effort is made to 
improve conditions - to build up production it may be, or 
in some other way to reduce cost - it is apparent that push 
and drive can do little; tor without the benefit ot correct 
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information thoughtfully analyzed there is no assurance 
that this push and drive will be applied at the correct 
points. Indeed, experience shows that often they are applied 
at po1nts where the application is positively harmful. In 
short, 1n modern management, and this applies on the job as 
well as 1n the central office, there is no substitute tor 
the quiet, thoughtful analysis of correct information. 
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SECTION VII 
~PROBLEMS~ CONTROLS . 
While t~es during the last war, including excess pro-
tit taxes, were practically confiscatory, taxes today with 
the excess profits tax are still a very serious matter. 
There are many ways of saving taxes through an intelligent 
knowledge and application or the United States tax laws and 
it is Just as true that sometimes some taxes are needlessly 
paid. It is well to remember that a dollar profit earned 
in the field is a dollar profit minus the tax which must be 
paid on it~ whereas a dollar saved in tax reduction is a 
100-cent dollar. 
T.he government, ot course, does expect and require that 
everyone pay his Just tax; tax evasion is a criminal offense. 
But the government presumes that everyone is sufficiently 
informed on tax requirements so as not to overpay taxes. 
However, it the taxes are overpaid it may be your loss as 
the government does not always point out where you made ex-
cessive payment. 
There are many provisions and allowances in our tax 
laws of which one may take advantage. Some of these are 
referred to here. 
Taxes on net earnings or profits take such a large 
percentage ot those profits as to warrant careful and 
intelligent study and planning. Every contractor is not 
expected to become a tax expert, but he can and in most 
cases should employ an expert tax accountant or tax prac-
titioner. This report cannot attempt to describe all the 
tax problems or the solution to these problems, but only 
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to mention a few of the important ones of which this author 
is aware. To begin with, a contractor will operate under 
one ot the following forms of organization: 
1. Individual Proprietorship 
2. Partnership 
3. Corporation 
(a) Incorporated in the State ot Location 
(b) Incorporated in a State Having Liberal 
Corporation Laws 
All tax laws change or are subJect to change, so that 
even old established organizations should be well informed 
on current tax legislation. There may be ample reason to 
change the form ot doing business with substantial tax 
savings. The following is a brief description ot· some of 
the advantages and disadvantages ot the three types of organ-
ization mentioned above, namely, individual proprietorship, 
partnership, and corporation. 
1. . INDIVIDUAL PROPRIETORSHIP. - An individual, oper• 
ating his own business, pays income tax, both normal and 
surtax, on his annual earnings at rates established by 
Congress tor individual taxpayers. At present, the top 
federal tax bracket tor individuals reaches 91 per cent on 
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that portion ot the net income in excess of $200,000. 
Under the individual proprietorship form ot organiza-
tion, particularly in the lower-income brackets, the least 
total taxes may be incurred because the earnings are taxed 
only once in the hands of the proprietor and the tax returns 
required to be tiled may be somewhat less complicated. How-
ever, the individual taxes must be paid currently as and 
when the income is earned, therefore when the earnings of 
the individual are in the highest tax brackets, it is more 
difficult to finance expansion of the business through re-
tained earnings than in the case of corporations. 
Individuals as well as corporations may benefit from 
the special provisions ot the present tax law relating to 
capital gains and losses. Such gains and losses usually re-
sult from the disposition of investments and other property 
as defined in the tax law. It such assets are held more 
than six months the resulting gain or loss is long-term 
and it held tor not more than six months the resulting gain 
or loss is short-term. 
As the tax laws are presently written, in the case ot 
individuals only one-half ot the net long-term gain 1s taxed 
and the maximum tax on this half cannot exceed 50 per cent 
(thus the tax on the long-term gains never exceeds 25 per 
cent). Short-term gains are taxed at the regular rates. 
Long-term losses are taken into account only to the 
extent ot 50 per cent as in the case ot long-term gains. 
Short-term losses are taken into account 100 per cent. 
These losses must first be used to reduce both long-term 
gains and short-term gains. Any remaining excess of such 
losses may be used to reduce ordinary income up to 11,000 
annually. Finally, any excess remaining may be carried 
over tor use in the five subsequent years. 
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2. PARTNERSHIPS. - When a business is operated by two 
or more partners (partners may hold varying interests, or 
percentages, in the business), the net earnings of the busi-
ness are determined at the end ot each fiscal year and each 
partner reports his share of the earnings, on hie own indi-
vidual tax report. In these oases the individual income 
tax rules apply as previously stated under individual 
proprietorship. 
3. CORPORATIONS. - The corporate form of business 
otters advantages under certain conditions that are favorable 
to the businessman. First, liability is limited to the 
assets ot the corporation. Second, under the present law as 
enacted by Congress, within certain income limite the maxi-
mum tax on corporations is le ee than the maximum tax on 
individuals. T.ne corporation can hold intact its earnings 
atter taxes to plow back into the business, so long as the 
growing business needs the profits, or can declare dividends 
to its stockholders or owners, as it chooses. The officers 
of the corporation, who are often its chief stockholders, 
receive salaries which are a deductible expense to the 
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corporation and taxable to the officers as the individual's 
income. Earnings in excess ot the needs of the corporation 
may be passed on to the stockholders in the form ot divi-
dends. There are tax laws, however, that penalize the 
corporation holding earnings that are surplus to the needs 
ot the business and a closely held corporation is particu-
larly vulnerable to such laws. A disadvantage, taxwise, to 
the corporate form ot business is the double taxation on 
profits, first to the corporation and again to the stock-
holder when he receives the dividends. Dividends are taxable 
to the individual as ordinary income. 
In the case of corporations both long- and short-term 
capital gains are taken into account 100 per cent. The 
excess of net long-term losses over net short-term losses 
is taxed at a maximum ot 25 per cent. Capital losses are 
allowed only to the extent ot gains. Any excess of net 
capital loss, however, may be carried over tor use in the 
five subsequent years. 
The form ot organization chosen by a contractor will 
probably be selected primarily tor reasons other than tax 
advantages or disadvantages. But where a selection is to 
be made between individual proprietorship, partnership, 
incorporation in the state of location, and incorporation 
in a state with liberal corporation laws {such as Deleware), 
a careful recapitulation should be made ot the various taxes 
and the rates whiCh must be paid by each ot the forms ot 
organization between which a choice is available, for a 
comparison ot the tax advantages of each as one ot the 
factors to be considered. 
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4. JOB ORGANIZATIONS. - A group of contractors often 
find it advisable to associate themselves together to perform 
large construction projects. T.nis is done to secure the use 
ot the combined resources ot the group, spread the risk, and 
to secure the specialized skills of the various parties. 
Such a group can start a new corporation, in which each 
member ot the group is a stockholder, or the contractors may 
form a "Joint venture." 
Joint Ventures are in the nature of partner•hips, the 
members ot which may themselves be individuals, partnerships, 
or corporations, and are formed by a Joint venture agreement 
setting forth the purpose ot the venture and the duties and 
the participation of the members in the results. Such an 
organization has the advantage that a Joint venture as such 
pays no income taxes but each member includes his pro-
portionate share of profit or loss in his own income-tax 
return. 
Corporation especially formed tor the purpose ot con-
structing a single large project usually do not have the 
advantage of limited liability tor the stockholders as in 
most cases; where this form ot c,rganization is used the 
client will require that the inc!Lividual shareholders 
guarantee the performance ot thEt work and agencies extending 
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credit will also require the sl:Lareholders to guarantee 
performance and completion ot t;he project. In the case of 
loss, the loss becomes a capita~ loss to the shareholders 
at liqaidation. In the ease of' proti ts, the corporation 
pays income tax at the full corporate rate and the remainder 
when distributed is taxable to shareholders at regular rates 
or at capital gains rates. It the distribution is a 
1 regular1 dividend and the shareholder is a corporation, it 
would pay the normal tax and surtax on 15 per cent of the 
dividends received. 
5. METHODS OF REPORTING INCOME. - Under the federal 
income tax laws the net income of a taxpayer is to be com-
puted in accordance with the method of accounting regularly 
employed in keeping books. It the method employed does not 
clearly reflect the income, how,ever, the Commissioner ot 
Internal Revenue can make the computation in such manner as 
in his opinion does clearly reflect the income. 
All contractors, regardless of form of organization, 
may adopt either a cash or acc~lal basis and report their 
income accordingly. '!'he cash blasis means that the net in-
come must be determined by inel11ding all the income received 
and deducting only the expenses actually paid out. This 
method may not clearly reflect 1;he net income for a taxable 
year, however, and the Commissic)ner may then insist on an 
accrual method, very often in a year in which such a change 
will result in the maximum amoutrt of tax. The accrual 
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basis requires that the net 1nc.ome be determined by in-
cluding income when earned, even though not received, and 
expenses are included as soon a.s incurred, whether paid or 
not. Most contractors use this method for reporting income 
from short-term contracts. 
Where a contractor has income from long-term contracts 
he has a further choice as to the treatment of income from 
such contracts. Long-term contracts are defined as those 
covering a period in excess of one year from the date of 
execution of the contract to the date the contract is 
finally completed and accepted. Income from such contracts 
can be reported by either of the following methods: 
1. Percentage of completion - taking up profits 
on the basis of the percentage of work 
completed durin.g each year. 
2. Completed contract method - taking up the 
profits only in the year when the contracts 
are completed. 
Both the percentage of com;pletion and the completed 
contract methods have advantages and disadvantages. The 
percentage of completion metnod allows the net income to 
be spread over the years 1nvolvt:td and if the contractor is 
taxed at graduated rates, the tt;)tal tax bill may be smaller 
than if all the prof! t is repor·ted in the year of completion. 
Disadvantages of this method 1nt::lude technical difficulties 
of determining the percentage ot completion, particularly 
\.· 
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where the scope of the contract is materially changed some 
time atter the work is started. Amended returns or claims 
for refund for recent years may usually be filed, however, 
where it is found that inaccurate estimates of percentage 
of completion have been made but this is not always a 
satisfactory solut~on. Another disadvantage is that funds 
are usually not available from the profits of the Job under 
construction with which to pay taxes. 
The completed contract metlb.od has the advantage that 
results are not reported until ·the proti t can be more or 
less accurately determined and ·the profits are available 
with which to pay the taxes. St::>me of the disadvantages are 
that often during taxable years where no contracts are 
completed the tax returns show losses which might not be 
utilized through the carry-back and carry-forward provisions 
ot the law. There may be uncer~'ainty as to the year of 
completion because of li tigatio11, wording of the contract, 
type of acceptance of the work aa.nd from other causes. In 
such cases the Bureau ot Internau Revenue is likely to as-
sert the year of completion to be in a year which will yield 
the greatest tax. 
'l'he use of either the peroE1ntage of completion or 
completed contract bases may in~rolve points not clearly 
covered in the law and regulat1c1ns, thus causing delay and 
expense in securing final settle1ments of tax liabilities. 
When a contractor, reporting to the Federal Government 
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on a completed contract or percentage of completion basis, 
operates in more than one state, and it is necessary to 
allocate income between states, it is usually advisable to 
confer with state taxing authorities before filing the first 
returns and attempt to get rulings on the allocation and re-
porting of income and assets. Many states require a copy 
of federal income tax returns but do not provide allocation 
formulas which are consistent with the source of the income 
reported on a percentage of completion or completed contract 
basis. 
It is not mandatory, however, that either ot these 
methods be used. A contractor can still use either the cash 
or accrual method. It is important to remember that after 
the methods of reporting income have been chosen they must 
be followed consistently year atter year. Changes in re-
porting may only be made upon prior approval of the Bureau 
of Internal Revenue. 
Taxpayers, corporations as well as individuals, should 
give careful consideration to the recording and timing ot 
unusual transactions to benefit where possible from special 
provisions of the tax laws, such as those relating to 
capital gains and losses. Because ot the wide variation 
from year to year in the earnings of contracting organi-
zations, the privilege of carrying back and carrying forward 
losses is ot great importance in minimizing taxes over the 
period in Which the carry-back and carry-forward may be 
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utilized. 
This section does not presume to be a treatise on tax-
ation; there are many elements permitted under the tax laws, 
such as the carry-back - carry-forward privilege, depreci-
ation allowances on plant and equipment, timing in the taking 
of losses, etc., that enter into day-to-day work. Properly 
handled, they can result in substantial tax savings to the 
taxpayer. Improperly handled, they result in tax losses. 
While tax laws and the regulations ot the Bureau of the 
Internal Revenue are specific, their actual application is 
subject to varying conditions that require careful study 
and handling and "reasonableness" is often a deciding tactor. 
90 
SECTION VIII 
MN!AGEMEN'l' Tl\gDS I! Jll QQISTRUO'l'ION INDUSTRY 
1. CONTINUITY OF EMPLOYMENT. - Construction has a dis-
tinct seasonal trend,~ reaching its full swing late 1n the i 
summer or early tall. There has been some attempt to lepgth-
en the construction period, but little progress ha~ -.en made. 
The ability to carry on construction during the entlre year 
depends upon the locality and somewhat upon the type ot con-
struction. The greatest d1tf1oalt7 may be the traditions ot 
the industry, tor tev owners and contractors have taken tull 
advantage ot the new materials, new machines and new methods. 
Construction work pereoraed during the winter may 
cost a little mere than that done in the other periods ot 
the ;year. There are, however, two decided advantages to the 
owner. It the peak employment could be reduced, thus spread-
ing employment more evenly throughout the year, the industry 
would be in a more stable condition. There would not be the 
competition among employers for men which now occurs in mid-
season; the amount ot equipment required to handle the present 
peak load might be reduced; and there would probably be some 
reduction ot the high hourly wages in the buildingtrades, al-
though the unions would make strong objections to such a 
reduction. Where the structure is ot the revenue producing 
type the earlier it can be placed in operation the greater 
the benefit to the owner. Income starts sooner, and interest 
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charges during construction may be reduced. 
Pointing out such advantages to continuity or employ-
ment, one might, a tirst glance, be perplexed to understand 
why the construction industry has not adopted such a con-
tinuity. The root ot the difficulty lies in the discon-
tinuity ot the demand tor construction, a situation much 
aggravated by the durability and immobility in demand tor 
new construction along with a fairly stable total demand tor 
structures, new and old together. To some extent, the con-
struction industry itself can help to maintain the demand 
tor its products by introducing designs which permit greater 
etticiency ot industrial and commercial operations, particu-
larly it the new designs also permit economy 1n construction. 
Or even with a static population, it should be possible to 
market new houses or ettect substantial alterations in old 
ones it appealing novelties are introduced, or quality is 
generally improved, or costs are lowered. Such possibilities 
are not to be neglected. Nevertheless, the responsibility 
tor the violent shitts in the volume ot activity cannot be 
placed primarily upon a failure to pursue them more tully. 
The main causes or great variations in demand may be deeper. 
The historical record gives some clues. Following World 
War I and World War II and even atter the Korean War, there 
was a dramatic wave in new construction activity. A m~jor 
war brings a wholesale shift to specialized construction to 
serve war needs, a shift which in the two world wars was 
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intensified by a curtailing of peacetime activities. When 
a war ends, nearly every ordinary type of construction is 
demanded at once; and activity moves feverishly ahead aided 
by both the liquid funds resulting from war financing and 
by additional credit expansion. At the same time, both 
marriage and birth rates are accelerated by a war's termina-
tion, and these phenomena, combined with high incomes, large 
amounts ot savings, and easy credit, produce special demands 
tor more houses, schools, hospitals, churches, and recreation-
al buildings. 
War is thus a great unstabilizer. The resulting boom 
is certain to be followed by a market glut as demand is 
either satisfied or choked ott by a use in prices and then 
by a p~riod ot readJustment in which surplus supply is ab-
sorbed, prices decline, and producers reorganize themselves 
to a less frenetic level of activity. The effects that war 
produces on a spectacular scale can to some degree be brought 
about by any influence on construction demand of similar 
characteristics. For example, a major disaster like the 
hurricanes arid floods of 1955, by creating a sudden accumu-
lation of demand and insistence on rapid restoration, can 
produce the same wave pattern on a small scale. 
A concentrated increase or decline in marriages and 
births tends to have an echo effect ·about 20 or 25 years 
later as a new generation reaches maturity. Consequently, 
sometime during the 1960s - without considering the 
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disruptions ot another war - a renewed wave ot more intense 
housing demand should appear. The high birth rate ot the 
1940s will bring an increase in the part ot the population 
then of marriageable age. The number ot old people will be 
increasing too, but not rapidly enough to cause the in-
creased number of deaths to counterbalance the pl"O'bo];>le in-
creased number of marriages. The number of families, there-
tore, should grow at a higher rate during the late 1960s. 
than during the 1950s, and the o~nstruction industry will 
feel a revived impact from this source of demand. 
Because such long-range movements not only are readily 
predictable but also diminish in intensity with each re-
currence, they should not ot themselves result in violent 
changes in activity. The difficulties of effecting long-
term continuity of construction activities obviously are 
enormous. In face ot such emergencies as have been charac-
teristic ot the last decades, they may be insurmountable. 
Certainly, it is not to be expected that any contracylical 
system could produce an uninterrupted flow of activity 
through the strains of war and its aftermath. 
So, it is evident that continuity of employment must 
be preceded by continuity of construction activity. But it 
should be recognized that there is no single technique and 
no infallible formula for effectuating stability in con-
struction activity. Mainly, the task is one ot maintaining 
a tlow ot investment into the creation of the numerous types 
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ot facilities required by the great variety of our social 
and economic activities. So long as the investment flow is 
subject to catastrophic interruptions, construction activity 
is bound to be subject to wide fluctuations, which only the 
wisest and most calmly taken measures can otter hope ot 
alleviating. 
In the absence ot such spectacular upsets, main reliance 
should be placed upon a freely operating price system, con-
tinuous technological advancement, adequate market inform-
ation, and a political environment in which it will be 
possible tor people to save and profitable tor them to in-
vest. It these conditions prevail, only in the presence or 
~he most unusual strains will it be necessary to be con-
cerned with special actions to alter the flow of investment 
into construction. 
2. WELFARE OF EMPLOYEES. - On most large construction 
jobs it is now almost standard practice tor constructors to 
recognize certain obligations toward the community which 
they are about to assemble tor a new project, by providing 
such basic facilities or necessities as sanitation, electric 
power and light, health and satety measures, and similar 
facilities. The personnel or the construction industry is 
• <!/ • ~ 
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composed ot many exceptionally capable and widely experienced 
craftsmen and workmen of all kinds, and in following their 
trades they are obliged to shift from Job to job as orte is 
completed and another one started. The ability and qual1t'7 
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of these people are otten superior to those found in other 
industries where the workmen are privileged to enjoy the 
opportunities of a more stable community life. Many con-
tractors in the heavy construction field have looked forward 
to the day when they can provide tor their employees those 
facilities of community life whiCh will assure a standard 
of living more in keeping with the quality of the employees 
and their families, and under which the children of such 
families can pursue the normal opportunities to whiCh they 
are entitled and which diligent workmen are constantly 
striving to obtain for their families. 
During the past decades there have been marked im-
provements in this respect, but the contractor who is obliged 
to bid on a competitive basis tor his work can only go so far 
in the type of facilities which he includes in his bid; 
otherwise he faces the danger of losing the Job. Some 
important contributions in this respect have been made by 
public agencies and owners tor whom the projects are being 
constructed, by stipulating in their specifications and con-
tracts that more extensive facilities be provided. It is 
sate to say that contractors who are in a position to give 
their employees a better standard of community life are able 
to give the clients a substantial and definite return in the 
form of better progress and better quality ot workmanship. 
Remarkable progress has been made in recent years in 
educating workers in the matter of safety for themselves and 
tor their fellow workers. Tne process ot making them 
"think" is a never-ending obligation. In addition it is 
imperative to provide all feasible safeguards in the form 
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ot covered passageways, gear covers, sate stairs and ladders, 
and such appliances as goggles, helmets, satety shoes, etc. 
First-aid treatment for emergencies and disability compen-
sation are now standard features of a well-run Job. 
3. BUILDING AN ORGANIZATION. - Although this report 
has already discussed the importance of the superintendent, 
one must not lose sight of the men behind the machines and 
the general organization required to put the job across. 
There is nothing more important than a competent organization 
which has been working together for a long time and always 
comes bac~ to the fold when a new Job is ready to start. In 
such an organization every man knows what his part of the 
job is, what is expected of the next man, and how to work 
together and cooperate for the greatest common good. 
The able contractor is continually trying to keep his 
organization built up to par and to find new leaders. He 
must at all times maintain a proper balance among apprentices, 
helpers, skilled men, and foremen on up to assistant super-
intendent and superintendent. As long as he seeks to grant 
adequate reward for meritorious work and to encourage ad-
vancement from one step to another he is certain to have a 
competent and loyal organization. This may even be augmented 
by a definite training program in order to insure the process 
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under which a future superintendent comes up through the 
ranks. The leaders who are developed in this manner 
thoroughly understand their obligations to the men under 
them and they also understand the individual problems ot 
their men. This process of recognizing ability and helping 
able men to get ahead is the best means of building up 
initiative and skill throughout the organization and is 
fundamental to the development of a more stable construction 
industry. 
The contractor and his superintendent have great re-
sponsibilities and obligations toward their employees. They 
are obliged to entrust the satety or large bodies of men to 
others, such as foremen, truck drivers, and hoist runners. 
This requires implicit confidence and cooperation and a ·. 
thorough knowledge ot the past record ot employees who are 
entrusted with such responsibilities. Here again the effect 
ot the continually growing and improving organization rising 
up trom the ranks leads to the best reeling of responsibility 
and obligation among the men toward each other. 
4. TRANSITION IN LABOR RELATIONS. - It seems unfortu-
nate that the classification ot men into two groups ot 
labor and management is sometimes carried to such extremes 
that it results in unnecessary disputes, antagonisms, and 
petty grievances which are built up to the point where they 
destroy confidence on both sides, with the inevitable result 
that many competent men, through their own or directed acts, 
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are denied their normal opportunities. Arbitrary mass action 
or coercion breaks up an organization, destroys morale, and 
inevitably diverts the responsibility of the employer regard-
ing the welfare ot his men. T.he welfare of labor depends on 
the welfare ot the employer, and it the employer is denied 
the opportunity to meet competitive conditions his entire 
organization sutters the loss. 
Many labor disputes over small matters grow to unreason-
able proportions simply because ot the way they were ap- . 
preached or because or the arbitrary manner in which settle-
ment was attempted. A contractor owes it to his men to ap-
proach the settlement or a dispute in a manner which will 
generate confidence and assurance that they are getting a 
fair deal. Labor disputes have been known to exist for some 
600 years and no doubt they will exist tor many centuries to 
come, but as long as they are handled in a fair and consider-
ate manner there should be little occasion for disruption 
and serious consequences. 
Today, one cannot mention the matter ot labor disputes 
without also mentioning the aspect ot unions and the import-
ant part they play in the management-labor relationship. In 
recent years management has had to work increasingly with 
unions in the solution ot labor relations problems. The 
question ot wages, hours, working conditions, grievances 
and disputes have all more or less been taken up with unions. 
Hence, it seems desirable at this time to discuss rather 
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briefly labor relations in terms of working with unions. 
First of all, skill in administration, it is commonly ob-
served, is a most important characteristic of a good manager. 
Technical competence in fields such as the construction 
industry is not thought of as being sufficient. In an organ-
ization of any size, the manager gets his results through 
the efforts and cooperation of other people; thus, he must 
rely primarily on his administrative ability. It is a step 
forward tor management to realize this tact. But the nature 
and difficulty of this administrative task is not commonly 
acknowledged, nor is the relationahip between technical and 
administrative ability well understood. 
A primary task of management is to give profitable 
direction to the enterprise. This function remains the vital 
one at all levels in the organization, from Judgments on 
broad policy questions by top management to decisions on day-
to-day problems by superintendents and foremen. Effective 
decision-making, in turn, is possible only when real alter-
native choices are open on a given question. Thus m~_ag~~ 
ment is constantly struggling to maintain its power~f ef-
fective choice. That is the stru~gle for flexibility. Its 
importance to management can hardly be overemphasized, for 
without the possibility of making choices there can be no 
effective management, no direction-giving function. 
There are many ways in which management's flexibility 
is cut down. An obvious example may be drawn from the 
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legislative field: it is illegal to fire a man because he 
has decided to join a labor union. As a result of this and 
other provisions of today 1 s labor law, management may no 
longer decide for itself whether or not to deal with employ-
ees individually or through a union. Thus, the public places 
legal limits on management actions. Similarly, in fields 
like the construction industry where product demand may vary 
greatly, we find varying restrictions on the level of wages 
that can be paid and employment problems associated with 
pronounced seasonal fluctuations. These and other restrictions 
on management's freedom of action are imposed by the environ-
ment. T.hese restrictions do not necessarily lead to certain 
and inevitable consequences. Skill in administration is in 
large part skill in adapting to environmental forces and in 
helping the organization to interpret these forces so that 
policy decisions may be understood, accepted, and carried 
through. The administrative job, then, is in part analytical 
and in part adaptive to the problems and circumstances dis-
closed by analysis. 
It is perhaps the restrictions on management ability to 
adapt that are most keenly felt. Here the struggle for 
flexibility is direct and often personal. Take, for example, 
the case where the superintendent may have to consider 
seniority regulations when he considers transfer ot a man 
from one position to another; or where the engineers must 
follow the contract when installing a technological change. 
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However just one may feel these regulations to be in a 
particular case, there is no avoiding the fact that they 
restrict the alternative courses of action open to manage-
ment. Thus the union has often been described as a man@ge-
ment-regulating device, and many managements have resisted 
unions for that reason. 
This aspect of management's reaction to unionism 
suggests that both union aggressiveness and management re-
sistance have played key roles in making our economy as 
highly productive as it is. On the union side, it can be 
argued that the relentive drive for higher wages and tor 
treatment according to an agreed upon contract has forced 
management to become more efficient in its utilization of 
labor while not neglecting the human problems of a techno-
logically advancing society. On the other hand, when faced 
with the demands of unions, management has searched ener-
getically for a course of action which w;ould enable them to 
protect the business while meeting head on the problems 
underlying the union demands. The best of American manage-
ment, in other words, has not stuck its head in the sand 
when confronted with new problems in this area. Instead it 
has vigorously pursued those policies which it believes will 
protect both the firm's interests and the employees' 
interests. 
Each year it becomes increasingly evident that much of 
this management resistance is turning a.way from resista·nce 
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to unionism as such and ie being channeled instead into re-
sistance to particular demands from the union. In tact, 
management has in many cases, particularly in the con-
struction industry, now recognized the basic necessity tor 
the union's efforts and accepted the union as a permanent 
institution on the industrial scene. With this acceptance 
has come increased appreciation or the human problems to be 
faced in industry, a deeper understanding or the admini-
strative job. Viewed from management's side,. then, the 
story of contemporary labor relations is the story of manage-
ment efforts to pursue its customary administrative tasks in 
the face of critical environmental changes: the growth in 
the worker's demands tor fair treatment on the Job, the 
rise of unions to give loud voice to those demands and the 
curtailment of management's freedom to meet these demands 
in the traditional ways. 
No attempt has been made here to indicate how unions 
and management bargain or what the rules and regulations are 
concerning such matters. This involves too broad a scope 
whose analysis requires much more space than is available 
here. For example, it is necessary to determine whether the 
union with which one is dealing is motivated by economic or 
political objectives and whether it feels that its objectives 
can be best attained by peaceful means or only by more force-
ful pressures. 
All that could be done here, therefore, has been to 
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outline briefly the management-union relationship and it is 
hoped that from this section will be derived the conclusion 
that the basis for good union-management relations is es-
sentially found in good human relations. 
5. TREND OF MECHANIZATION AND TECHNOLOGICAL PROGRESS. -
Today, through the use of new and better machines, mechan-
ization has led, in a limited manner, to a reduction in the 
number of men required on a job and may eliminate in the 
near future certain classes of labor entirely. However, at 
the same time it will result in increasing the wages of the 
equipment operators. The use of electric and other types ot 
power and new metals will inevi~ably open up newer possi-
bilities in the field of construction. To cite a few ex-
amples we need only consider some ot the needs ot the country 
which are already or will soon be upon us in our present day 
lite: transcontinental superhighways, with special consider-
ation tor satety-with-speed; railroads realignments to im-
prove speed and comfort ot travel; subways and other street 
tratfic eliminations in large cities; tunnels tor water 
supplies, railroad, and highway improvements; canals tor 
water diversion to improve agricultural opportunities; 
flood-control measures of all kinds; harbor improvements; 
as well as the much discussed housing programs on large 
scales, and the construction ot buildings of all kinds. 
A laborer's status improves as he acquires the ability 
to use tools and machinery. The modern approach toward 
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mechanization utilizes labor-saving and automatic devices 
whenever performance time can be reduced and at the same 
time obtain a lower unit cost. The privilege of using the 
most efficient tools and methods carries with it an obli-
gation to help in the readjustment or the workers who may 
be adversely affected thereby. Although workmen are, in 
general, capable of readily shifting around in different 
types ot work and to different localities, it would be a 
short-sighted policy on the part of employers to dismiss the 
problem of the working men on the basis or this tact. It 
would be equally serious to deny employers the necessary 
latitude under ~ch such obligations can best be met. 
Further dangers arise it sudden increases or excessive 
wage rates are introduced before the construction industry 
is able to absorb them under existing highly competitive 
conditions, because the inevitable result is that mechani-
zation is accelerated and forced on to the industry in such 
a manner as to attect adversely those who were to be bene-
fited by the increased rates. In a field where arbitrary or 
unsound wage rates exist, simple economics will dictate 
either the adoption of less efficient methods, or the in-
vention ot some new and radically different method, or they 
may lead to a decision to redesign the structure in order 
to eliminate as tar as possible certain trades which demand 
an excessive wage. Conflicts arising in these matters can 
be adjusted as long as everyone concerned maintains an 
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attitude of reasonableness. 
Another question which may accelerate mechanization 
if the answer is unfavorable is: "Will the workman be as 
dependable as a machine?" Any arbitrary and unwarranted 
shutdown of an operation which is part of a long series and 
which may be the key to continued employment for a large 
number ot other workmen will lead to very active and defi-
nite efforts to mechanize the most vulnerable point. It 
is, ot course, equally important that the employer be 
dependable from the viewpoint of the worker. 
However, despite mechanization and progress, costs of 
construction have tor a long period been high in relation 
to the other things that people buy. Part of the explanation 
lies in the tact that technological development has been more 
concerned with other objectives - such as saving time and 
improving quality - than cost reduction. We are not con-
cerned here with the many changes and additions in materials 
and equipment that have increased the quality, intricacy, 
or costliness of structures - plumbing equipment, heating 
equipment, electric wiring, insulation, glass, and so 
forth - but solely with changes that have given the industry 
greater adaptability and efficiency in meeting its require-
ments. Such changes have occurred in method, materials, 
and operating equipment. 
Many of these have resulted in notable savings in labor 
and materials; but to a very large degree they have been 
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designed to save time rather than cost. The main source of 
pride in erecting the Empire State Building, for instance, 
was not the lowness of its cost but the fact that, from land 
clearance to completion, the job was done in one year. 
This attitude is a natural reflection of a sporadic rather 
than a constant demand. The miracle of war construction, 
again, was not in its economy but in the vast amount of work 
done in a critically short period of time. 
There has been a gradual but steady shift from site to 
shop assembly of parts of buildings - doors and doorframes, 
window sash and frames, cabinets, trim, office partitions, 
and so tort~ - while the more recent development of pre-
fabricated wall, floor, and roof panels for residential con-
struction is a continuation of the same trend. Numerous 
materials such as ready-mixed concrete, plywood, laminated 
wood, wallboard, prefinished flooring, plastic sheets, 
light steel shapes and bituminous roofing have added greatly 
to the ability of the construction industry to meet its 
diverse demands. At the same time progress has been under 
way towards simplifying and standardizing the number and 
sizes of individual products and, lately, through an inter-
product movement, toward coordinating dimensions to reduce 
cutting, fitting, and waste at the site. 
Notable also has been the steady increase in the 
mechanization of site operations, a movement stimulated by 
war and postwar labor shortages. With the introduction in 
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large construction operations of excavating machinery, 
pneumatic drills, and riveters, and followed later by power-
driven hoists and concrete and mortar mixers, the use of 
power equipment has steadily expanded until now, even on 
small jobs, the list of power tools includes automatic 
saws, sanders, drills, light mixers, power shovels, pipe 
threaders, and paint sprayers. 
The construction industry has endeavored to improve its 
technology to give it greater speed and flexibility rather 
than lower unit costs. Placed in less tempestuous sur-
roundings, construction would have responded differently. 
For instance, it is likely that mechanization would have 
proceeded more rapidly and have been more definitely directed 
to cost reduction than to increasing the speed of operation. 
As things now stand, a heavy capital investment in equipment 
otters a hazard which is recognized by sound management, as 
witness the tact that some ot the largest contractors main-
tain no permanent investment in equipment at all but ac-
quire and charge ott what they need for each Job. The 
ideal situation in the industry is maneuverability - freedom 
both to move in and to withdraw quickly as the prospects 
indicate. 
6. CONSTRUCTION COSTS TREND - What with all the 
technological progress and mechanization previously mentioned, 
one might still be in doubt as to why construction costs have 
risen almost constantly over the years. The cost of 
108 
construction, like the volume or construction, has had 
severe increases and declines during the period since World 
War I. In general, these movements have corresponded in 
pattern though not in degree to other main price movements. 
Aside from this, trends in construction cost show little 
consistent correlation with other economic influences, even 
with those relating to construction activity itselt. There 
have been periods, tor example, when construction costs 
rose rapidly despite little change in the volume ot con-
struction activity (1910s), other times when cost went up 
along with an increase in activity (1940s), and still others 
when an increase in activity was accompanied by fairly 
steady costs (1920s). 
When viewed over the years since 1913 (see Form No. 22), 
building costs show a sharp increase through 1920, a rise 
that corresponded in its timing to the use of general com-
modity prices. Then, atter a readJustment period from 1920 
to 1923, building cost appears to have been fairly steady 
until the onset of the depression, thereafter falling through 
1932. After this came years of fa1rly.steady increase, 
until the end or World War II brought a steeper upturn which 
carried the building-cost index to all time heights. 
It wholesale commodity prices are taken as a rough 
indication ot the purchasing power or the business dollar, 
a comparison with building costs shows the latter following 
a generally upward course throughout most of the period 
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under observation (see Form No. 23). Except for a few years 
during the first part of the period, when building costs 
lagged behind commodity prices, and for the years 1934-1936, 
1941-1943, and 1946-1947, there appear to have been no 
periods of more than one year in which building cost fell 
in relation to wholesale commodity prices and no time after 
1920 at which construction costs bore as low a relation to 
other prices as that which preYailed in 1913. 
The rises in building cost have on the whole been 
greater and sustained longer than those of wholesale prices 
as a whole. Thus, building cost stood in 1960 at a point 
296 per cent higher than in 1913, in contrast with a 130 per 
cent rise in wholesale commodity prices. In other words, 
building cost rose about 166 per cent more than did the 
general wholesale-price level during the period 1913-1960. 
In seeking to understand the peculiarities of the move-
ment of building costs, we may - to the extent that sparse 
data will allow us - examine the separate movements of the 
components of cost: labor payments, material prices, and 
productivity. In doing so, however, it is important to bear 
in mind another contribution to cost whiah, although it can-
not be identified statistically, is certain to have somewhat 
colored the statistics that are available. This hidden 
element is the effect of the increasing complexity of 
structures and of the environment in which they are placed. 
In looking at costs, therefore, we are watching a trend in 
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a product that has constantly and rapidly become inherently 
more expensive to put together. The same may be said of 
the rapidly increasing complexity of the urban environment 
resulting from greater concentration of population on the 
one hand and higher standards ot health and satety on the 
other. The development of sanitary and electrical facilities 
and the strict requirements tor their use, as well as the 
elaborate specifications for streets, highways, and utilities 
that have been developed over the past few decades, all add . 
to the ultimate cost of structures. Since most of the cost 
indexes are based on a more or less standard structure or 
constant specification, they cannot directly or fully re-
flect the importance of this changing element in cost. It 
is probable, however, that the real increase in labor cost 
is in part the result of an increasing proportion of skilled 
labor required by the increasing complexity of structures. 
First of all, looking at the materials component, one 
would note a fairly close parallelism can be observed between 
the trends of building cost and wholesale building-materials 
prices (Form No. 22), particularly in the sharp uses during 
and after the two wars. One marked difference, however, 
exists in the greater decline of materials prices relative 
to building cost during the years of high activity in the 
middle 1920s. Another is the tact that building-materials 
prices over the years have not risen as much as building 
costs as a whole or wages. 
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The combined building-materials index conceals wide 
variations in trend among some of the items included in the 
whole. The greatest of these variations is that of lumber 
and paint and paint materials taken as a group compared 
with the remaining materials as a group. Separated in this 
way, the latter show even greater constancy in price for the 
period as a whole than do commodities in general • 
. As might be supposed, the diverse trend of the noncon-
forming materials results from factors not present elsewhere 
in the building group. The price of basic paint materials, 
notably linseed oil, has been subJect in recent years to 
arbitrary influences, such as the effects of foreign-trade 
policies and farm price supports, which have been inde-
pendent of the construction industry or even of the amount 
of construction activity. The lumber price too is subJect 
to influences not common to other materials, at least in 
comparable degree; in fact lumber carries the heaviest 
weight of any material in the index and represents the 
largest single material item in the total materials bills 
for many kinds of structures. 
Probably the most. important influence on the long term 
trend in the price or lumber is the simple fact that it has 
been transformed from a nearly free resource which·was 
available close at hand in most parts of the country to one 
which is concentrated in relatively small areas, often 
distant from the largest building markets, and which, moreover, 
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must now to an increasing extent be reproduced as a slowly 
maturing agricultural product •. This change has become 
strikingly evident over the last three decades. In the 
future, the price of lumber must, on the average, be at 
least sufficient to make its reproduction a profitable 
venture and to cover the steadily increasing cost of trans-
portation from the limited areas of growth to the widely 
dispersed areas of use. In other words, a large proportion 
of building material costs is represented by one material 
alone, the price of which has been rising and probably will 
continue to rise. This will be a strong retardant to any 
longterm reduction of construction cost. 
Except for lumber, variations in the demand for con-
struction do not appear to have been governing influences 
on the prices of building materials and equipment. Cement 
prices, for instance, have remained relatively stable over 
long periods. The price of equipment, such as for plumbing, 
heating, and lighting, has fluctuated with the price of 
metal and metal products more than with the volume of con-
struction. 
Secondly, analyzing the labor component, one would 
notice that over the period 1913-1950, the trend of wage 
rates for construction workers shows some notable differences 
from the trends in either materials prices or building costs 
as a whole (see Form No. 22). The periods of the sharpest 
rise for the latter, during and after the two wars, were 
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periods in whiCh increases in wage rates tended to lag. 
From 1913 to 1920, the first postwar peak, materials prices · 
rose about 165 per cent compared with a 25 per cent rise in 
union wage rates. Again, from 1939 to 1948, materials rose 
about 120 per cent against 65 per cent for union wage rates. 
However, during the period of high construction activity 
from 1924 to 1929, when building cost as a whole remained 
fairly steady and its materials component tended gradually 
downward, wages followed a steadily upward trend which con-
tinued through 1931, although the volume of construction in 
1930 and 1931 was considerably less than during the preceding 
years. The only substantial fall in nominal wage rates came 
in the year ending in 1932, a drop of about 15 per cent. A 
further slight decline occurred the following year, but from 
that time on the upward march was resumed, to pass, during 
1938, the previous high. 
Undoubtedly the course of actual payments for construction 
labor, as distinguished from nominal hourly wage rates, 
followed a more widely fluctuating course than shown, al-
though the data for accurately demonstrating this are not 
available. Nevertheless, during periods of high pressure de-
mand, it is probable that broadened unionization, the use of 
marginal workers, and overtime and premium payments have 
carried the rise higher than the trend in hourly rates. 
Similarly, willingness of workmen to work below scale during 
such rugged years as 1932 and 1933 carried payments below 
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the nominal figure. These considerations, however, do not 
dispute the evidence that, over a long period, the payments 
to labor have risen more than the cost ot materials and of 
construction put in place and that labor gains have been 
more sustained on the whole than have been increases in other 
segments ot the construction industry. 
It is indeed probable that the trend indicated in Form 
No. 22 is an understatement ot the total rise in hourly 
labor costs over the period shown. The plotted rates are 
union rates. Today their application to the working force 
as a whole is much greater than it was at the beginning of 
the period. In 1913, or even 1925, unionization did not 
exist in many areas, and in many others it encompassed only 
commercial and industrial work. Most residential con-
struction, even including multifamily buildings, was handled 
by nonunion labor except in a few strictly unionize.d areas. 
By 1948, in larger urban areas a large part ot the resi-
dential construction was controlled by union labor. Union 
membership has been especially widened among unskilled 
labor, whose relative gains over the 30-odd years have been 
greater than for the skilled trades. 
At the same time, there has been a trend under union 
rules toward replacing unskilled labor with skilled labor 
for the performance of unskilled work. Skilled plumbers, 
tor instance, often insist on unloading pipe and fixtures 
instead or allowing laborers to unload it as they used to 
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do; and lathers often insist on doing the same with their 
material. There are also situa,1ons where plumbers and 
electricians insist on doing trenching when their work is to 
be laid underground and situations where carpenters insist 
on displacing laborers in stripping concrete forms. Such 
changes are not revealed by an index of wage rates, nor are 
they accounted for in most indexes of construction costs. 
In addition to such increases in hourly labor costs as 
those already described, real costs per unit of output 
probably have been increased by a lowering of the produc-
tivity of the labor force due primarily to its increased 
average age. This is particularly important in construction, 
where in most processes speed is controlled by the worker 
and not set by machines. After the physical volume of con-
struction fell sharply in the early 1930s, it is not re-
ported to have again quite reached the levels of 1925-1928 
until 1950. Employment levels were relatively low during 
the long period of reduced opportunity during the 1930s. 
There was little incentive tor younger men to enter the con-
struction field as craftsmen, and there were many reasons 
why those already in the field should wish to discourage 
an enlargement of the construction labor force. Energetic 
efforts to increase the number of apprentices were not made 
until 1946, almost 20 years after the decline had started 
in construction employment. 
Because of these developments, among ethers, labor costs 
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appear to have gone up more than the hourly wage rate in-
dex would suggest, although just how much more is impossi-
ble to say. Increased hourly payments to a labor force of 
increasing age and decreasing strength have been accompanied 
by some compensating cost-decreasing factors. There has 
been increased use of processed materials, such as metal 
lath in place ot wood lath, and accurately cut rather than 
rough cut lumber. Also there has been increased use of 
power at the site-power saws, cement trucks, electric drills, 
bulldozers, even power hoists. But the evidence, unsatis-
factory as it is, indicates that on balance these cost de-
creasing factors have not offset the cost-increasing ones. 
Labor oost in construction has risen more than wages, 
hourly or annual, of nonbuilding labor; and it now probably 
requires more man-years of work for the average worker to 
pay tor the labor going into a house than it required in 
1926 or 1916. 
Third and lastly turning to productivity or managerial 
component, it is obvious that the way in which material and 
labor components are put together is the task of management, 
represented mainly by the builders and the contractors. 
Nevertheless, the variety ot organizations is so great and 
the problems posed by construction projects are so diverse 
that it is impossible to give any accurate measure of 
management's responsibility tor the cost ot construction. 
An important consideration, however, is that management 
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in the construction industry is as a whole weak and in-
secure as compared with the strong and well-established 
elements with which it has to deal - materials suppliers 
and labor. This is especially true during the times when 
rapid increases in demand create a seller's market for con-
struction services. At such times, large numbers of new 
firms, having little capital and often little or no ex-
perience, are created. The inefficiency of such firms, 
created by their relatively wasteful drains on the labor 
and material suppliers, tenda to reduce the efficiency of 
all. 
Material suppliers in the mass are well-established 
businesses and have generally been able to set the procedures 
through which builders, even the large ones, may obtain 
their materials and equipment. Construction labor organi-
zations have steadily broadened their jurisdiction and 
strengthened their bargaining position through the years. 
In contrast, managerial organizations - especially in terms 
of the combinations of contractors and subcontractors 
necessary to get a construction job done - are relatively 
short lived, are usually pressed for time, and, as con-
tractors rather than self-initiating producers, are fre-
quently better able to pass costs on to the buyer than is 
usually the situation in many forms of manufacturing enter-
prise. Moreover, it all contractors in a locality are 
subjected to the same conditions by suppliers or labor, the 
incentive to break through restrictions and to fight for 
cost reduction may not be pressing. 
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As a consequence, because of the relatively greater 
strength, other elements of the industry have been able at 
times to thwart the introduction of cost-reducing techniques 
or to capture all or most of the benefits of improved 
technology. This appears to have been especially true of 
labor during the middle 1920s, when a decline in material 
prices was so countered by wage increases that total building 
cost remained fairly steady. 
That management is not invariably thwarted but can make 
effective application of improved technology, when circum-
stances are favorable, is demonstrated by a number of 
instances. Many examples of how costs may be cut with 
opposition absent may be found among the larger operative 
builder organizations. By developing techniques for ef-
'ficient handling and precutting ot materials and for organ-
izing labor in sequential operations, a number of these 
organizations had obtained, up to and during the early part 
of World War II, a definite cost advantage in comparison 
with the market generally. Subsequent disruptions and 
shortages of supplies of both labor and materials in most 
instances prevented the successful application of these 
techniqu~s during the immediate postwar years, although 
. progre·SS was clearly being resumed by the latter part of 
1948. 
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Unfortunately, there are no means ot statistical 
measurement ot this imputed progress. Some evidence of the 
ability of management to effect improvements in p~6ductivity 
may, however, be gathered from the experience of some ot 
the large general building-contractor organizations. Form 
No. 24 shows a comparison of two building-cost indexes, 
the first that of the Engineering News-Record and the second 
a composite of the cost indexes ot four well-known con-
s·truction firms on the basis ot actual estimates tor 
building comparable structures.# Since the Engineering 
News-Record index is a combination ot wages and material 
prices according to a fixed relationship while the combined 
contractor index is based on estimates ot the actual cost 
tor erecting comparable structures, a comparison of the two 
should at least suggest the changes in cost that result 
from changes in efficiency. 
With these considerations in mind, we may note that 
when the capacity of the building industry was being strained 
as it was during and after the two wars, the actual cost ot 
construction as gauged by the contractor index rose more 
rapidly than the combination ot its material and labor com-
ponents. The indication is thus of a loss of productivity 
in these periods. When competitive conditions existed, 
#These four firms are the Austin Co., Cleveland; 
Fruin-Colnon Contracting Co., St. Louis; George Fuller Co., 
New York; Turner Construction Co., New York. 
however, as they did in the 1920s, there is evidence that 
efficient contracting firms were able to cut their costs 
while the costs of the components were increasing. 
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Following these trends more exactly from Form No. 24: 
from 1913 to 1920, the ENR index rose about 107 per cent 
while the contractor index rose about 132 per cent; and from 
1940 to 1948, the ENR rose about 70 per cent while the con-
tractor index went up about 25 per cent. These were the 
years in which even resourceful, well-managed firms lost 
productivity. In contrast, from 1923 to 1929, the ENR in-
dex climbed about 3 per cent, reflecting how the rise in 
wages overbalanced the decline in material costs; in the 
same period, the contractor index dropped about 2 per cent, 
suggesting that resourceful firms were able to offset the 
effects of steadily mounting wages by increases in produc-
tivity. In 1939, as the construction industry was coming 
out of the depression, the ENR index was about 3 per cent 
above the 1922 level, while the contractor index stood about 
4 per cent below its position in 1929, despite and approx-
imate 7 per cent increase in union wage rates during the 
period. 
Measurable evidence of the effective use of cost re-
ducing techniques is still greater in engineering construction, 
such as bridges, dams, and highways, than it is in building 
construction. In part, this is merely because the relatively 
simpler character of engineering construction makes 
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technological progress in this area more susceptible to 
statistical measurement than is the case with building. 
More important, however, is the fact that engineering con-
struction has been particularly adaptable to mechanization, 
since it consists of more mass operations than does 
building construction. 
The observation has often been made that in construction, 
contrary to the trend in the great manufacturing industries, 
costs go up as volume increases. As the previous discussion 
indicates, the facts that are given do not bear out this 
proposition except for short periods characterized by sharp 
increases in demand, drastic upheavals in the general price 
level, or both, such as those from 1915 to 1920 and 1940 to 
1948. And it may be noted that under the same circumstances 
the prices of most articles, even those produced by the most 
technologically advanced industries, have gone up contrary 
to long term trends. 
For all types of goods, sudden increases in demand will 
raise prices and are likely also to raise production costs. 
With the quickly consumed goods, however, the increase in 
the volume of production necessary to meet the new level 
of demand will ordinarily be a small proportion of the 
previous volume of production. The task of increasing 
productiv~:capaeity for such goods is usually not great; 
the goal is soon attained; and, in the absence of other 
inflationary forces, an adjustment to a lower price level 
may be expected as demand is satiated and competitive 
forces again become fully active. 
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No such rapid adjustment is possible in construction. 
Under similar circumstances, the task of expanding capacity 
and of catching up with demand is certain to be greater and 
to take a longer time than is the case with nondurable 
goods; consequently, construction cost may be expected to 
r.be further and to stay up longer than prices generally. 
One reason for this is that construction cost has a rela-
tively high skilled labor content. Training periods are 
long, and the methods of training as well as the number of 
trainees is often closely controlled. Sudden increases in 
volume, therefore, result in a quick resort to overtime and 
premium payments and to the employment of less and less 
efficient workers - to the detriment of both productivity 
and cost. Over a long period, labor costs have generally 
been on the rise; and the increase, except maybe in 
engineering construction, has not, so far as can be measured, 
been countered by a corresponding increase in productivity. 
This fact alone would put construction costs above the whole-
sale commodity price index. 
The multiplied force of increased demand would, how-
ever, have its effect on the cost of construction even if 
the construction industry were as fully mechanized as some 
of the other industries. It is no easier to effect a sudden 
increase in the supply of machines than it is to expand the 
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labor force; and the machines produced under the pressure 
of a sudden demand are likely to be added at increased cost, 
just as a rapidly recruited or overstrained labor force 
creates an unusual element of cost. Finally, the multiplied 
effect ot demand extends back to the manufacture of building 
materials and equipment, with effects on price as already 
noted. 
On the other hand, during the period 1923-1929, when 
volume was high, building cost remained fairly steady, al-
though its labor component went up substantially. In the 
areas of greater mechanization and better statistical 
measurement, at least a fair measure of cost reduction was 
registered. The period was too short, however, for its 
promising developments to come into full flower. It was cut 
ott so soon and so abruptly because the level of demand that 
was reached, still influenced as it was by the repercussions 
of a major war, was not sustained and because adjustments 
apparently could not be made broadly or quickly enough to 
avoid a severe subsequent drop in activity. 
This much, however, seems .clear. The spectacular rises 
in construction costs during 1913-1950 were, in their major 
manifestations, associated with postwar inflationary bulges 
which affected the whole economy and with increasing costs 
of securing materials, particularly lumber. In the com-
paratively stable years of the 1920s, one has at least a 
hint of what the trend in construction might be over a 
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longer period of continuous activity. 
7. STABILIZATION OF THE INDUSTRY AND PREREQUISITES 
FOR CONTINUOUS CONSTRUCTION ACTIVITY. - If the extreme 
fluctuations of construction activity had no broader effect 
than the disruption of a single industry, the matter, though 
serious, might not be of wide public concern. The effects, 
however, are by no means confined to the participants in 
the construction industr~. 
Some note has already been made of the way industry's 
reaction to instability has produced high costs and impeded 
technological advancement. This is not merely a problem of 
the well being of the construction industry but of all those 
who require its services. Moreover, when one of construction's 
violent swings is under way, either upward or downward, the 
side effects on the general economy may be unfortunate. A 
general construction boom no doubt can lead to excess de-
mand in other quarters of the economy, while a serious de-
cline in building activity, if protracted, may add to the 
severity and duration of a business depression. 
It might be said that greater continuity in construction 
activity would tend to produce the following results: 
1. It would encourage the development of stable 
construction organizations with greater con-
tinuity of expe~1ence. 
2. It would induce a greater capital investment 
in such organizations and hence speed tbe 
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mechanization of construction operations. 
3. It would encourage greater investment in re-
search in design, construction methods, and 
materials. 
4. By removing the fear of serious depressions, 
the scramble for higher wages and high profits 
during a boom period would be lessened. 
5. As a result of all this, the cost of construction 
might be lowered, the effective demand for it 
gradually broadened, so that the long term 
trend would rise rather slowly. 
6. As a consequence, the intensification added by 
construction movements to general economic 
fluctuations would be eliminated, and, instead, 
a stabilizing influence would be introduced 
into the economy as a whole. 
These are plainly desirable aims and worth seeking if 
there is any possibility of their attainment. 
The assurance of a healthy construction industry re-
quires a healthy, expanding economy which can produce a 
succession of demands for new structures. Although a fou~th 
to a third of total annual construction activity will result 
from the maintenance and repair of existing structures and 
perhaps another fourth may be attributed to the replacement 
ot ex~sting facilities, the remainder must come from a net 
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growth in demand, created by an expanding economy. 
The first prerequisite of long-term continuity of 
construction activity, therefore, is the maintenance of 
conditions making for general economic growth. The second 
is the avoidance of serious interruptions of long-term 
growth which produce either excessive accumulations or ex-
cessive short run lapses in demand. The outlook for econo-
mic growth over a long period ahead is still good; but the 
interruptions which can delay growth for a period of 5 to 
10 years are what constitute the main problems of sus-
taining construction activity and supporting a well-organ-
ized, progressive construction industry. 
The existence of a progressive industry is basic too. 
Construction has shown an ability to increase its efficiency 
in prosperous times in the past. If given a moderately 
favorable environment, it will continue to do so in the 
future. That type of progress should be the first line of 
defense within the construction industry itself. 
For aid in handling the serious cyclical pressures 
flowing from postwar or other maJor adjustments, and which 
have serious impacts on the construction in~ustry, this 
author would place principal reliance upon sound fiscal and 
monetary measures. Although such measures cannot of them-
selves prevent the severe impacts or war - which have been 
at the root or the most critical recent economic distortions -
they could in considerable measure alleviate the afteraffects 
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of these rises. And finally, stabilization of the industry 
must be carefully examined to make sure that the effect is 
not a stabilization ot volume, but the maintenance of a 
tenable rate of growth. 
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NOTE 1: The data on Forms 22, 23, and 24 spans the years 
1913 to 1950. Additional data through 1955 has 
not yet been published, although at present data 
may be obtained through 1952. Two such sources of 
information are: 1.) U. S. Dept. of Labor, Bureau 
of Labor Statistics, Bulletin No. 1146. Construction 
During Five Decades: Historical Statistics, 1907-
1952. Washington, D. C., Govt. Printing Office, 
1953. 2.) U. s. Dept. of Commerce, Bureau of the 
Census, Continuation to 1952 of Historical 
Statistics of the United States, 1789-1945, 
Washington, D. C., Govt. Printing Office, 1954. 
NOTE 2: Lack of footnotes in this report is due to the 
tremendous reliance placed on personal experience 
and personal sources of information and the in-
adequacy of existing books on the construction 
industry concerning the problems of this report. 
